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United  States  Commission,  Fish  and  Fisheries, 

WashingtOTij  February  24, 1880. 

Gentlemen  :  In  compliance  with  the  order  of  Congress  I  have  the 

honor  to  transmit  herewith  my  report  for  the  year  1879,  as  United 

States  Commissioner  of  Fish  and  Fisheries,  embracing,  first,  the  resalt 

of  inquiries  into  the  condition  of  the  fisheries  of  the  sea-coast  and 

lakes  of  the  United  States;  and,  second,  the  history  of  the  measures 

taken  for  the  introduction  of  useful  food-fishes  into  its  waters. 

Very  respectftdly,  your  obedient  servant, 

SPENCER  F.  BAIRD, 

Conimmioner. 
Hon.  Wm.  a.  Wheeleb, 

President  of  the  United  States  Senate^  and 

Hon.  S.  J.  Randall, 

Speaker  of  the  House  of  Representatives. 

(ui) 
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REPORT  OF  THE  COMMISSIONER. 


A.— GENERAL  CONSIDEBATIOXS. 

1.— INTEODUOTOEY  EEMAEKS. 

The  present  rex>ort  is  intended  to  fnrnish  an  account,  in  compliance 
with  law,  of  the  operations  of  the  United  States  Fish  Commission  dur- 
ing the  year  1879,  and  for  some  of  the  branches  of  the  work  dnring  the 
early  portion  of  1880.  This  continuation  applies  especially  to  the  prop- 
agation of  the  eajstem  salmon,  the  land-locked  salmon,  the  whitefish,  and 
the  cod. 

The  continued  increase  in  the  extent  of  the  field  of  labor,  referred  to 
in  previous  reports,  manifested  itself  also  in  1879,  as  new  subjects  of 
inquiry  presented  themselves  and  increased  the  demands  for  service  iu 
the  propagation  and  distribution  of  food-fishes.  The  appreciation  of 
the  work  by  Congress  is  shown  by  the  increase  in  the  amount  of  the 
appropriations,  all  of  which,  it  is  hoped,  have  been  expended  with  due 
economy  and  consideration. 

The  machinery  of  the  Commission,  and  especially  its  personnel,  con- 
tinues to  be  very  limited,  so  that  as  much  of  the  appropriation  as  prac- 
ticable is  used  for  the  direct  objects  of  the  Commission. 

The  most  noted  features  in  the  history  of  the  Conimission  for  the  year 
are :  First,  the  commencement  of  the  distribution  of  young  carp  to 
various  points  in  the  United  States ;  and,  secondly,  the  authorization 
by  Congress  of  the  construction  of  a  special  steam- vessel  to  serve  as  a 
floating  station  for  the  hatching  of  shad  and  other  useful  food-fishes. 
More  particular  allusion  to  this  will  be  made  under  the  appropriate 
heading. 

A  pleasant  experience  of  the  year  was  the  visit  of  The  President  and 
Cabinet  to  the  Havre  de  Grace  shad-hatching  station  on  the  7th  of 
June. 

It  is  with  very  great  regret  that  I  chronicle  the  death,  on  the  6th  of 
January,  1880,  of  Mr.  James  W.  Milner,  who  has  been  connected  with 
the  Fish  Commission  as  its  principal  assistant  almost  since  its  first  in- 
ception in  1871.  In  that  year  he  was  detailed  to  make  an  investigation 
of  the  fisheries  of  the  lake  region,  the  results  of  which  were  published 
in  the  annual  reports  of  the  Commission.  From  that  time  he  had  par- 
ticular charge  of  the  field  work  connected  with  the  propagation  of  the 
shad,  and  their  transfer,  and  that  of  other  species,  to  various  parts  of 
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the  United  States.  An  earnest,  patient,  and  able  investigator,  he  very 
Boon  made  himself  familiar  with  the  history  of  fish  culture  in  general 
and  the  application  of  the  various  forms  of  fish-hatching  apparatus  to 
the  needs  of  the  Commission.  Some  very  important  modifications  of 
machinery  were  due  to  his  ingenuity,  and,  had  he  lived,  it  is  safe 
to  assume  that  he  would  have  made  a  vei-y  distinguished  record  in  his 
favorite  science. 

Mr.  Milner's  illness,  in  his  own  opinion,  was  first  caused  by  exposure 
while  superintending  the  work  of  hatching  shad  at  AvQca,  K  C,  in  the 
spring  of  1878,  and  afterwards  on  the  Susquehanna.  He  returned  to 
Washington,  where  he  remained  several  months  during  the  summer, 
and  then  went  back  for  a  time  to  his  residence  in  Waukegan,  111. 

After  it  had  been  determined  to  commence  the  work  of  hatching  cod- 
fish at  Gloucester  in  the  winter  of  1878-1879,  Mr.  Milner  came  to  that 
station  just  prior  to  the  breaking  up  of  the  summer  party,  and  super- 
intended the  beginning  of  the  work.  Continuing  to  grow  worse,  he  was 
ordered  by  his  physician  to  Washington;  and  after  remaining  there  for 
a  few  months  he  went  to  Florida  where  he  staid  duiing  the  winter  and 
the  early  spring.  Here  he  was  able  to  si>end  a  good  deal  of  time  in  the 
open  air,  and  to  make  a  number  of  collections  for  the  National  Museum. 
Eeturning  to  Waukegan  somewhat  too  soon,  he  took  fresh  cold,  and, 
after  a  time,  was  directed  to  s[>end  the  summer  in  the  high  mountain 
region  of  Colorado.  Not  much  benefit  resulted  from  this  experiment, 
and  in  the  autumn  of  1879  he  again  returned  to  Waukegan,  and  lingered 
there  for  several  months  until  his  death  on  the  date  mentioned. 

As  explained  in  previous  reports,  the  work  of  the  Commission  falls 
naturally  under  two  distinct  heads:  First,  the  investigation  into  the 
condition  of  the  fisheries  of  the  United  States;  their  statistics:  manner 
of  prosecution:  and  how  the  service  can  be  improved  further,  in  the 
methods  of  capture,  preparation,  and  preservation,  or  the  increase  in 
abundance.  Secondly,  the  actual  increase  of  the  supply  by  artificial 
propagation  and  transfer  to  new  localities  or  their  multiplication  in 
those  in  'which  an  original  abundance  had  become  greatly  reduced. 

The  first  division  of  the  work,  as  heretofore,  has  been,  for  the  mg^t 
part,  conducted  by  Mr.  G.  Brown  Goode,  assisted  by  Dr.  T.  H.  Bean. 

The  collection  and  determination  of  the  marine  invertebrates  has 
been  in  charge  of  Prof.  A.  E.  Verrill,  with  assistants  to  be  mentioned 
hereafter. 

In  the  illness  and  necessary  absence  of  Mr.  Milner  I  was  very  fortu- 
nate in  being  able  to  secure  the  co-operation  of  Mr.  T.  B.  Ferguson,  the 
Maryland  commissioner  of  fisheries,  of  whose  services,  both  to  the  cause 
of  fish  culture  in  general  and  the  United  States  Fish  Commission  in 
particular,  I  have  repeatedly  made  mention. 

,  Of  the  several  permanent  stations  of  the  Commission,  the  carp  ponds 
liave  been  as  before  under  the  charge  of  Mr.  K.  Hessel;  the  California 
salnon  hatchery,  under  that  of  Mr.  Livingston  Stone;  and  those  of  the 
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Penobscot  salmon,  and  the  land-locked  salmon,  under  that  of  Mr.  Charles 
G.  Atkins. 

Foller  details  will  be  famished  hereafter  in  regard  to  the  various 
branches  of  operation. 

2. — SPECIAL    OBJECTS  OP  THE  UNITED  STATES  FISH  COMMISSION. 

In  the  report  for  1878 1  have  given  in  considerable  detail,  not  necei* 
sary  to  be  repeated  here,  a  sketch  of  the  objects  of  the  Commission. 
Of  course  as  the  old  problems  are  solved  new  points  of  inquiry  arise  to 
take  their  places,  and  in  the  wide  range  of  subjects  covered  by  the 
field  of  the  Commlssion^v^t  deal  remaina  to  be  done  before  its  objects 
can  be  considered  as  properly  accomplished. 

Before  proceedii;ig  to  give  special  details  connected  with  the  different 
operations  of  the  Commission,  it  gives  me  pleasure  te  acknowledge  t^e 
'services  that  have  been  rendered  both  by  the  Goveniment  and  by  pri- 
vate parties.  The  law  in  the  statute  book  requiring  the  executive  de^ 
partments  of  the  government  to  render  the  Couilrfssion  all  necessary 
tod  practical  aid  has,  as  heretofore,  been  faithfally  carried  out  by  them, 
as  follows: 

3.— ASSISTANCE  RENDERED  TO  THE  COMMISSION. 

As  in  previous  years,  the  work  of  the  United  States  Fish  Commission 
has  beeji  vei-y  greatly  facilitated  by  the  cooperation  of  various  bodies, 
publie.i|n^:private4 

The  ^my  Departnwnt. — The  most  important  aid  was  rendered  by  the 
S€j<cr^tary  pf  the  Kavy,  in  the  detail  of  the  United  States  steamer  Speed* 
sf ^l,  uDiler  JiiQutenant  Tanner,  with  a  full  crew,  for  a  three  months' 
service,  as  referred  .to  under  the  head  of  deep-sea  research.  Also,  by 
th^,loan  of  a  steajn  launch  for  service  on  the  Susquehanna  Biver. 

Treasury  Department. — The  Bureau  of  Bevenue  Marine,  of  the  Treas*- 
my  J>^partment,  ip^tmcted  Captain  Fengar,  of  the  cutter  Ewing,  star 
tioned  at  Baltimore,  to  transport  three  scows  of  the  Commission  froo^ 
Havre  d^  Grace  to  Crisfleld^Md.,  aud.from  Crisfield  to  Baltimore. 
.  The  Light-House  Board  has  continued  its  co-operation  in  requiring 
the  keepers  of  light-houses  and  light-ships  to  make  and  render  monthly 
a  record  of  the  temperature  of  the  water. 

The  United  States  Coast  Survey,  under  Captain  Patterson,  supplied 
a  large  number  of  charts  for  the  use  of  the  Commission;  and  also  lent 
^  number  of  Casella-Miller  thermometers,  while  awaiting  a  supply  from 
London. 

The  War  Department — ^The  Secretary  of  War  authorized  the  expendi* 
ture  by  the  Engineer  Bureau  of  an  available  portion  of  the  river  and 
harbor  appropriation  for  dredging  a  channel  through  the  bar  at  Spesutie 
Island,  below  Havre  de  Grace,  to  allow  the  passage  of  launches  at  low 
water  to  the  fish-hatching  barges  near  the  island. 
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General  Warren,  of  the  Engineer  Bureau,  allowed  the  use  of  the 
schooner  belonging  to  his  office,  during  a  period  of  several  montlis  in 
the  summer,  when  not  required  by  him,  the  Ck)nimi8sion,  of  coarse,  pay- 
ing the  running  expenses. 

The  Signal  Office  lent  the  wire  and  cable  together  with  the  instruments 
necessary  to  effect  telegraphic  communication  between  Havre  de  Orace 
and  the  barges  of  the  Commission  at  the  Head  of  Chesapeake  Bay.  Gen- 
eral Meyer  also  directed  his  observers  to  take  special  note  of  water  tem- 
peratures at  all  the  stations  along  the  Atlantic  and  Pacific  coasts,  sup- 
plying thermometers  to  the  observers  already  referred  to,  on  the  light- 
ships and  at  the  light-houses.  The  blank  was  furnished  by  the  Com- 
mission. 

A  detail  of  a  military  guard  at  the  salmon-hatching  station  on  the 
McCloud  River  by  General  McDowell  was  of  great  importance  in  pro- 
tecting the  property  of  the  government  against  a  crowd  of  lawless  Indians 
and  whites.  An  illustration  of  the  value  of  this  service  is  shown  in  the 
accompanying  letter  from  Mr.  Stone,  in  charge  of  the  station.* 

The  Railroads. — ^All  the  railroads  of  the  country  to  which  application 
was  made  for  the  favor  furnished  circulars  to  agents  and  baggage-mas- 
ters, instructing  them  to  facilitate  in  every  possible  way  the  operations 
of  the  Commission,  especially  by  accepting  government  orders  for  trans- 
I)ortation  and  authorizing  the  carrying  in  baggage  cars,  without  any 
charge,  the  cans  containing  young  fish. 

A  list  of  the  routes  referred  to  will  be  found  in  the  appendix. 

The  Pennsylvania  Eaiiroad  Company  in  addition  fiimished  a  car,  free 
of  charge,  for  the  transportation  of  all  the  eggs  of  California  salmon 
from  Chicago  to  Washington.  The  Philadelphia,  Wilmington  and  Balti- 
more Bailroad  also  rendered  a  similar  favor  in  connection- with  the  move- 
ment of  young  shad  to  various  parts  of  the  country. 

Ocean  Steamers. — ^The  offer  of  free  transportation  of  messengers  and 
fish  was  made  by  the  North  German  Lloyds,  between  Bremen  and  New 
York,  and  by  the  Eoyal  Mail  Steamship  Company,  between  New  York 
»nd  Boston  and  Liverpool. 

Telegraph  Companies. — The  Western  Union  Telegraph  Company 
granted  permission  to  stretch  a  telephone  wire  on  its  poles  between 
Havre  de  Grace  and  Aberdeen,  beyond  which  to  the  hatching  station 
barges  it  was  sustained  by  the  flying  poles  of  the  Signal  Office. 

f  ^Extract  from  »  letter  written  by  Mr.  Liyingston  StoDe,  September  23, 1879,  United  States  Fishery, 
Bsird,  Shasta  Connty,  Califoniia.] 

The  value  of  onr  military  guard  was  well  illustrated  this  week,  as  follows :  Some  ill-fa- 
^tared  fellows  had  beeo  hanging  around  here  for  some  time,  and  one  day  they  appeared 
^th  a  horse  and  wagon.  I  felt  sure  that  they  meant  to  steal  wir  salmon,  and,  indeed, 
the  next  morning,  Just  at  day-hreak,  the  soldiers  caught  them  in  the  very  act  of  taking 
the  spawning-salmon  out  of  the  corral.  They  undoubtedly  meant  to  take  a  wagon 
load.  They  met  with  pretty  rough  treatment  from  the  soldiers,  as  they  deserved,  and 
the  circumstance  is  worth  a  great  deal  to  the  fishery,  ftom  the  effect  that  it  will  have 
in  the  community  around  ns,  npon  both  Indians  and  white  men. 
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4.-*SEBTIC£S  RENDERED  BY  THE  UNITED  STATES  FISH  COMMISSION. 

The  extent  and  character  of  the  distribntion  of  eggs  and  young  fish 
by  the  Fish  Gomimission  during  the  year  will  be  found  detailed  in  spe- 
cial reports  on  that  subject  and  in  the  accompanying  tables. 

It  may  be  well  to  call  attention  to  what  has  been  done  in  supplying 
eggs  and  fish  to  other  countries.  This  has  been  done  partly  as  an  ex- 
I)erinient,  partly  as  a  return  for  favors  the  transportation  received,  and 
l^artly  for  the  purpose  of  keeping  up  an  international  comit^y,  such  as 
should  prevail  between  various  governments.  A  handsome  acknowl- 
edgement was  made  on  the  part  of  the  French  authorities,  in  the  form 
of  a  gold  medal  issued  to  the  Fish  Commission  for  its  services  in  intro- 
ducing the  California  salmon  into  France.  In  reply  to  an  application 
to  that  effect  a  full  series  of  the  reports  of  the  Commission  was  presented 
and  a  large  amount  of  special  information  furnished. 

At  the  close  of  the  International  Exhibition  of  1876  an  organization, 
entitled  ''The  Permanent  Exhibition  Company,"  took  charge  of  the 
main  building  and  secured  a  large  portion  of  the  contents  for  the  pur- 
pose of  maintaining,  with  new  additions,  an  interesting  exhibition  of 
the  resources  and  industries  of  the  world  in  general.  Their  plan  in- 
cluded illustrations  of  processes  of  various  kinds,  and  among  them 
those  relating  to  fish  culture.  Application  was  made  to  the  Fish  Com- 
mission for  its  assistance  in  this  connection.  As,  however,  the  imme- 
diate work  of  the  Commission  required  all  its  material  and  machinery, 
it  was  thought  inexpedient  to  incur  any  extra  expense  in  having  addi- 
tional apparatus  prepared  for  this  purpose.  The  invitation  was,  there- 
fore, respectfully  declined. 

B.— mQUIBY  INTO  THE  HISTOBY  AND  STATISTICS  OF  FOOD 

FISHES. 

5.— FIELD  OPERATIONS  DUBING  THE  SUHHEB  OP  1879. 

Beference  has  been  made  iu  previous  reports,  as  well  as  in  the  com- 
mencement of  the  present  one  to  the  services  rendered  by  the  "Ssbxy 
Department  to  the  Fish  Commission  in  the  prosecution  of  its  inquiries 
into  the  condition  of  the  fisheries  of  the  Eastern  coast  of  the  United 
States,  the  detailing,  first,  of  the  small  launch  in  1871 ;  then  of  the  "  Blue 
Light''  in  1873, 1874,  and  1875,  and  of  the  "  Speedwell''  in  1877  and  1878, 
having  been  duly  acknowledged.  The  work  of  the  year  1879  has  shown 
a  similar  dependence  upon  the  co-operation  of  that  department  in  the 
renewal  of  the  detail  of  the  Speedwell.  Commander  L.  A.  Beardslee 
having  beien  assigned  to  other  duty,  Lieut.  Z.  L.  Tanner,  an  experienced 
oflScer  of  the  Navy,  was  placed  by  the  secretary  in  command,  with  Mate 
James  A.  Smith,  as  executive  officer,  William  B.  Boggs,  as  engineer, 
John  Corwine,  as  paymaster,  and  Dr.  J.  H.  Kidder,  as  surgeon.  Dr. 
Kidder  acted  in  a  similat  capacity  to  the  Commission  in  1875. 

iProvincetown  having  been  selected  as  being  the  center  of  a  region 
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hitherto  unexplored  by  the  Commission,  and  as  furnishing  much  oppor 
tunity  for  investigation  the  beginning  of  July  was  fixed  upon  for  the 
commencement  of  the  work  of  the  summer. 

With  my  usual  corps  of  assistants,  1  left  Washington  on  the  10th  day 
of  July,  and  arrived  at  Provincetown  on  the  16th,  establishing  head- 
quarters at  the  hotel  of  Mr.  James  Giflford.  The  berth  of  the  steamer, 
and  the  laboratory  were  at  the  end  of  the  wharf  of  Messrs.  Bowley  & 
Bros.,  where  all  necessary  conveniences  were  readily  secured.  The 
Speedwell  made  her  first  trip  to  Gloucester  to  bring  over  portion^  of  the 
Fish  Commission  equipments,  which  were  stored  at  that  place. 

As  in  the  previous  years  of  the  Fish  Commission  work.  Prof.  A.  E. 
Verrill  was  in  charge  of  the  department  of  marine  invertebrates,  assisted 
by  Mr.  Bichard  Bathbun  and  Mr.  S.  Smith.  Mr.  G.  B.  Goode,  assisted 
-by  Mr.  5.  W,  Tnie  and  Mr.  F.  Gardener,  jr.,  supervised  the  collecting 
of  the  fishes,  and  Capt.  H.  C.  Chester  was  in  charge  of  the  actual  work 
of  the  dredge  and  the  trawl. 

The  improvised  laboratory  at  the  end  of  Bowley's  wharf  furnished  a 
somewhat  cramped  opportunity  for  investigation.  Much  information 
was  gained  by  the  careful  study  of  the  various  forms  of  animal  life 
which  were  brought  in  by  the  steamer. 

Prof.  Henry  B.  Webster,  of  Union  College,  Schenectady,  1^.  Y.,  who 
spent  the  summer  in  Provincetown  witli  his  assistant,  Mr.  N.  W.  Bene- 
dict, rendered  very  great  service  in  accompanying  and  superintending 
the  dredging  parties  during  the  temporary  absence  of  Professor  Verrill, 
his  own  special  research  being  directed  toward  the  Annelida,  or  worms. 

The  Speedwell  was  ready  for  sea  and  placed  in  commission  at  the  navj-- 
yard,  Washington,  about  noon  of  July  1.  When  she  had  taken  on 
board  all  necessary  stores  and  supplies  she  left  Washington  July  Otlr, 
arriving  at  Provincetown  July  12,  and  making  the  trip  in  a  little  over 
three  days.  On  the  16th  of  July  she  proceeded  to  Gloucester  for  the 
purpose  of  obtaining  articles  of  apparatus  which  had  been  left  in  store 
at  that  place,  returning  to  Provincetown  on  July  20. 

The  first  exploring  trip  was  made  on  July  21,  after  which  date  work 
continued  whenever  the  weather  and  the  operations  of  the  Commission 
would  permit.  The  regular  routine  embraced  a  sounding  and  tempera- 
ture observation  both  at  the  surface  and  at  the  bottom  before  lowering 
either  the  dredge  or  the  trawl.  The  vessel  experienced  no  casualties 
during  her  term  of  service  beyond  the  unexpected  parting  of  a  new 
three  and  a  quarter  Italian  hemp  rope.  This  accident  was  followed  on 
September  20,  by  the  breaking  of  a  second  spare  line,  bringing  the  work 
of  the  season  to  a  close. 

All  the  most  important  points  within  20  miles  of  Provincetown  were 
thoroughly  explored  with  the  exception  of  the  coast-line  betweeDi 
Chatham  and  the  Cape,  which  had  been  left  for  the  last  trip,  and,  foi; 
Jreasohs  already  given,  was  necessarily  omitted.  This  region  will,  how- 
ever, be  the  subject  of  subsequent  examination.    After  one  or  two  trips 
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bad  been  made  for  the  i^pecial  purpose  of  determining  certain  points 
relative  to  ocean  temperatures,  the  Speedwell  left  for  Gloucester  on  Oc- 
tober l8t<,  there  stowing  the  apparatus  and  returning  to  Provincetown. 
On  October  6th  the  vessel  took  on  board  the  stores  and  supplies  to  be 
canie^l  bacd:  to  Washington,  as  also  the  collections  of  natural  history,  a 
portion  of  which  were  to  be  left  at  New  Haven,  under  Professor  Verrill's 
care,  the  rest  being  destined  for  the  National  Museum.  October  12th  the 
Speedwell  reached  the  navy-^ard,  Washington,  and  closed  finally  its 
relationships  with  the  Fish  Commission. 

The  full  details  of  the  work  of  the  Speedwell  will  be  found  in  an  ac- 
companying report  by  Lieutenant  Tanner.  From  this  report  it  will  be 
seen  that  the  vessel  was  in  commission  116  days;  was  detained  in  port, 
on  account  of  bad  weather,  for  28  days,  and  was  actually  engaged  in 
dredging  and  trawling  24  days.  The  total  number  of  hauls  made  with 
dredge  and  trawl  was  148,  averaging  6  per  day.  One  hundred  and  eighty 
soundings  were  also  made.  The  total  distance  traveled  during  the  sum- 
mer trip  by  the  steamer  was  3,122  miles. 

As  usual  the  commission  had  a  large  number  of  visitors  during  the 
summer  interested  in  the  general  operations,  or  in  some  special  branch 
of  its  work.  Among  these  may  be  mentioned  Prof.  Asa  G-ray,  of  Gam- 
bridge,  Dr.  Thomas  Brewer,  of  Boston,  Mr.  Isaac  Hinckley,  of  Philadel- 
phia, Mr.  John  Foord,  editor  of  the  New  York  Times,  Mr.  Charles  Aldrich, 
of  Iowa,  Mr.  May,  Fish  Commissions  for  Nebraska,  and  others. 

A  great  many  specimens  were  gathered  in  the  course  of  the  summer's 
work,  embracing  numerous  duplicates  desired  for  distribution  among 
the  various  educational  establishments  and  museums  of  the  country. 

Reference  is  made  in  another  part  of  this  report  to  the  work  con- 
nected with  the  investigation  of  the  American  fisheries,  undertaken  in 
behalf  of  the  census  of  1880. 

Mr.  O.  B.  Gtoode,  who  was  in  special  charge  of  this  department,  also 
had  his  headquarters  at  Provincetown  with  a  sufficient  corps  to  carry 
on  his  work,  and  was  there  enabled  to  obtain  much  of  the  statistical  and 
other  information  required  for  the  completion  of  his  plan.  The  general 
results  of  the  sea-coast  work  of  the  summer  of  1879,  in  Connection  with 
the  statistics  of  the  fisheries,  will  be  embodied  ia  the  fishery  reports  of 
the  census  of  1880,  and  therefore,  need  not  be  repeated  here. 

After  his  return  to  Washington  Lieutenant  Tanner  was  transferred  by 
the  Secretary  of  the  Navy  to  the  supervision  of  the  construction  of  the 
Fish  Commission  steamer  Fish  Hawk,  of  which  mention  is  made  else- 
where. 

In  the  report  for  1878  mention  was  made  of  the  fact  that  at  the  sug- 
gestion of  the  Commission  a  display  station  of  the  Signal  Office  estab- 
lishment was  put  into  operation  at  Gloucester.  Finding  no  such  sta- 
tion at  Provincetown,  and  being  well  satisfied  of  its  importance,  I  made 
application  to  General  Myer  for  a  similar  service,  which  was  granted. 
S.  Mis.  69 u 
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The  station  was  established  ttiere  during  the  summer,  and  has  be^i  con- 
tinued in  operation  ever  since. 

In  previous  reports  mention  has  been  made  of  the  discovery  in  great 
abundanceoff  the  eastern  coast  of  Kew  England  of  the  pole-flounder,  Olyp- 
tooephalui  cynoglo89us^  a  member  of  the  flat-fish  family,  of  large  size.  This 
fish,  entirely  unknown  on  the  American  coast  until  its  discovery  by  the 
Commission  in  1877,  has  proved  to  be  one  of  the  most  abundant  of  its 
kind,  and  promises  to  be  a  very  important  addition  to  the  food  resources 
of  the  country  whenever  the  beam-trawl  shall  become  generally  used  by 
the  fishermen.  This  fish  was  taken  in  great  quantities  during  the  sum- 
mer of  1879,  and  a  large  extension  of  its  supposed  range  was  estab- 
lished. 

A  second  species  of  fish,  also  promising  to  be  of  great  value  as  a  food- 
fish,  was  brought  to  light  during  the  summer  of  1879 ;  specimens  were  first 
obtained  about  eighty  miles  south  of  Soman's  Land  by  Captain  Kirby, 
of  Gloucester,  to  be  known  as  the  tile-fish  or  Lopholatilua  chamwleon- 
ticeps^  constituting  a  genus  and  species  entirely  new  to  science.  It  is 
believed  that  the  taking  of  this  fish  indicates  the  existence  in  the  region 
of  capture  of  an  i  mportant  resort  of  food-fishes  in  general.  This  point  it 
is  proposed  to  investigate  at  some  ftiture  time. 

6. — THE  STEAMER  FISH-HAWK. 

The  experience  of  the  Commission  has  for  several  years  past  shown 
the  efficiency  and  economy  of  floating  stations  for  the  hatching  of  shad, 
by  means  of  which,  after  the  work  at  one  locality  is  exhausted,  another 
can  be  taken  up  with  the  least  possible  delay.  Heretofore  the  work  has 
been  done  on  floating  barges,  which  have  been  towed  from  their  winter 
stations  in  Washington,  Baltimore,  or  Havre  de  Grace,  to  Albemarle 
Sound,  and  thence  back  again,  stopping  at  one  or  more  stations  in  the 
course  of  the  season  to  prosecute  their  work.  Towing  has,  however, 
proved  to  be  a  matter  of  ^eat  expense,  and,  in  most  cases,  of  peril  also, 
flat-bottomed  boats  being  unfitted  for  the  dangerous  navigation  of  the 
Chesapeake  Bay,  where,  by  a  curious  fatality,  violent  storms  have  gen- 
erally prevailed  whenever  such  transfer  was  to  be  made.  The  towing 
has  been  done  by  vessels  of  the  revenue  marine,  through  the  courtesy 
of  the  Secretary  of  the  Treasury  and  the  superintendent  of  the  bureau; 
but  on  more  than  one  occasion  the  barges  have  been  in  imminent  danger 
of  foundering  with  their  crews  and  contents. 

The  advantage,  therefore,  of  having  a  floating  hatchery  on  a  well- 
constructed  steamer,  as  being  more  suitable  for  transfer  from  point  to 
point,  has  been  urged  strongly  before  the  Commission;  and,  after 
various  plans  were  considered,  the  designs  of  Mr.  Copeland,  of  the 
Light-Hoase  Board,  were  fixed  upon,  and  the  appropriation  of  Congress 
of  $45,000  for  a  steamer  was  made  use  of.  As  the  law  directed,  the 
steamer  was  to  l)e  built  under  the  supervision  of  the  Secretary  of  the 
Treasury,  and  that  officer  placed  it  in  charge  of  the  Light-House  Board. 


Digitized  by  VjOOQlC 


EEPORT   OF  COMMISSIONER  OF  FISH   AND  FISHERIES.        XIX 

From  among  many  bids  for  the  building  of  the  same,  that  of  Messrs. 
Pueey  &  Jones,  of  Wilmington,  for  $44,000,  was  accepted  and  the  vessel, 
to  be  known  as  the  Fish- Hawk,  pat  nnder  contract. 

After  the  close  of  the  craise  of  the  Speedwell  in  the  antnmn  of  the 
year,  Captain  Tanner  was  detached  and  placed  in  charge  of  the  Fish- 
Hawk,  visiting  it  at  short  intervals  to  inspect  the  progress  of  the  work. 
In  the  conrse  of  the  year  considerable  advance  in  its  constrnction  was 
made,  and  it  is  hoped  that  the  vessel  will  be  available  ibr  use  in  the 
spring  of  1880.  A  detailed  account  of  this  vessel  will  probably  appear 
in  the  next  report  of  the  Commissioner. 

7. — ^ABSTRACT    OF   RESEARCHES  PROSECUTED    UT^DER  DIRECTION  OF 

THE  COMMISSION.  , 

Among  the  collateral  subjects  of  attention  by  the  Fish  Commission 
has  been  an  investigation  into  the  chemical  composition  of  fish  under 
the  varying  circumstances  of  age,  sex,  and  the  condition  of  the  repro- 
ductive apparatus.  This  has  a  very  important  bearing  both  upon  the 
availability  of  fish  for  food  and  also  as  furnishing  material  for  the  making 
of  oils  and  fertilizers.  A  large  number  of  analyses  have  been  made  by 
Professor  Atwater  which  already  supply  the  means  of  important  deduc- 
tions, especially  as  to  the  comparative  nutritive  power  of  the  same  quan- 
tity of  flesh  in  diflferent  species. 

A  fuller  statement  of  the  general  results  of  this  inquiry  will  be  found 
in  the  next  report  of  the  United  States  Fish  Commission. 

Among  the  more  important  researches  made  at  Pro\iucetown  during 
the  summer  was  that  by  Dr.  Kidder,  U.  S.  K,  surgeon  of  the  party,  in 
regard  to  the  temperature  of  fishes.  For  a  long  time  it  had  been  sup- 
posed that  the  temperature  of  fishes  was  always  the  same  as  that  of  the 
water  in  which  they  happened  to  be  placed,  but  the  experiments  of  Dr. 
John  Davy  indicated  that,  in  some  cases  at  Jeast,  especially  where 
mackerel  and  tunny  were  the  species  in  question,  the  actual  temperature 
of  the  fish  was  a  few' degrees  higher  than  that  of  the  water.  Dr.  Kidder 
utilized  such  opportunities  as  were  presented  to  him  in  determining  this 
question  and  obtained  some  exceedingly  interesting  results,  which  have 
been  published  by  the  Fish  Commission. 

Among  the  special  problems  connected  with  the  interests  of  the  fish- 
eries are  economical  methods  for  the  production  of  cold,  to  be  used  in 
the  preservation  of  fish  for  a  certain  length  of  time;  either  directly  by 
reducing  the  temperature  of  the  storage  space,  or  indirectly  by  making 
ice  to  be  employed  for  a  similar  purpose.  In  ordinary  seasons,  after  an 
abundant  ice  crop,  the  ruling  prices  of  $1  to  $3  a  ton  is  by  no  means 
exorbitant;  when,  however,  as  is  not  infrequently  the  case,  the  cost  is 
from  $10  upwards,  the  tax  becomes  very  serious. 

Among  those  who  have  devoted  themselves  to  the  solution  of  this 
question  is  Professor  Gam  gee,  and  to  his  pen  am  I  indebted  for  an  able 
article  published  in  the  last  United  States  Fish  Commission  report. 
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Professor  Gh^mgee  has  kindly  offered  to  continae  his  investigations  on 
this  subject,  with  a  special  view  of  determining, the  feasibility  of  con- 
stmcting  a  compact  machine,  which  may  be  of  service  in  bringing  fresh 
to  land,  the  specimens  taken  on  board  the  Fish-Hawk.  His  article  on 
the  subject  I  hope  to  publish  in  a  future  report. 

One  object  to  which  the  Fish  Commission  has  devoted  much  atten- 
tion has  been  the  bringing  together  of  as  complete  a  series  as  possible 
of  all  the  various  marine  animals  of  2^orth  America,  including  in  this 
g#oup  the  seals  and  cetaceans.  Among  the  least  known  fDrms  are  the 
larger  varieties  of  porpoise,  grampus,  and  whales,  the  opportunities  for 
examining  the  latter  being  exceedingly  scanty.  Little  can  be  seen  of  a 
whale  in  the  water,  whether  dead  or  alive,  and  when  stranded  the  fla<3- 
cidity  of  the  body  distorts  its  shape  to  such  an  extent  as  to  cause  the 
fish  to  lose  its  natural  appearance  5  nearly  all  the  sketches  of  whales 
have  been  made  from  several  different  presentations  of  the  animal ;  and, 
therefore,  although  fairly  accurate,  are  not  absolutely  precise.  Some  of 
these  sketches  have  been  used  for  a  basis  of  reconstruction  or  models  of 
small  size  for  the  National  Museum.  Information  having  been  re- 
ceived by  telegram  on  the  12th  of  April,  fix)m  Provincetown,  of  the 
stranding  of  a  whale  in  good  condition  in  Provincetown  Bay,  I  dis- 
patched Mr.  Joseph  Palmer,  the  modeler  of  the  National  Museum,  to 
see  whether  he  could  not  obtain  a  mold  in  plaster  of  the  animal  from 
which  a  cast  might  be  made.  He  accordingly  proceeded  to  Cape  Cod, 
obtaining  in  Boston  a  suificient  amount  of  plaster  in  barrels  for  his  pur- 
pose. On  arriving  at  Provincetown,  by  the  help  of  Mr.  Small  and  other 
citizens,  he  was  enabled  to  take  a  mold  of  the  animal  (a  hump-back^ 
about  30  feet  long)  in  sections,  which  he  brought  back  with  him  to 
Washington,  and  which  has  been  stored  in  the  armory  building,  to  be 
used  in  the  construction  of  a  papier  mach6  reproduction  at  the  proper 
time. 

The  preparation  of  a  series  of  casts  in  plaster  and  papier  mach^  of 
the  larger  fishes,  begun  several  years  ago,  has  been  continued  by  Mr. 
Palmer  and  his  assistant;  the  painting,  as  before,  having  been  executed 
by  Mr.  A.  Zeno  Shindler  and  Mr.  John  H.  Bichard. 

8.— STATISTICS  OF  THE  FISHERIES,  EXCLUSIVE  OF  THOSE  TAKEN  IN 
CONNECTION  WITH  THE  CENSUS. 

In  the  summer  of  1878,  when  the  Fish  Commission  had  its  headquar- 
ters at  Gloucester,  an  arrangement  was  made  with  Mr.  George  J.  Marsh, 
in  behalf  of  Mrs.  Bogers,  for  the  rental  of  a  wharf  and  the  necessary 
buildings  at  Fort  Point  for  the  service  of  the  Fish  Commission.  These 
served  as  its  headquarters  during  the  season  of  1878,  and  as  the  station 
for  the  codfish  hatching  during  the  winter  of  1878-'79.  A  satis&ctory 
arrangement  was  made  with  Mr.  Marsh  for  continuing  the  lease  of  the 
premises  for  1879,  the  necessity  for  such  a  station  being  quite  urgent 
both  as  the  central  pouit  fix)m  which  the  statistics  of  the  Gloucester 
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trade  could  be  collected,  and  as  a  place  of  storage  for  a  large  amount 
of  Fish  Commission  property.  The  station  was  in  charge  of  Dr.  T.  H. 
Bean  during  the  summer  of  1879,  and  of  Mr.  A.  Howard  Clark  since 
September,  1879,  and  to  these  gentlemen  the  Commission  is  indebted 
for  a  large  amount  of  valuable  information.  They  have  also  utilized 
the  opportunity  of  constant  association  with  the  Ashing  vessels  by  in- 
ducing their  captains  to  preserve  and  present  any  curious  specimens  of 
marine  animals  taken  on  the  Ashing  banks.  It  is  well  known  that  not 
only  are  strange  Ashes  frequently  taken  on  the  trawls,  but  starAshes,  cor- 
als, &c.,  attach  themselves  to,  or  become  entangled  in,  the  lines  and  are 
hauled  on  board.  Inquiries  on  board  of  vessels,  as  they  came  in  from 
a  trip,  have  resulted  in  the  obtaining  of  most  important  additions  to  the 
Xorth  American  fauna,  hundreds  of  species  having  thus  been  procured 
that  would  otherwise  have  been  entirely  unobtainable. 

A  special  catalogue  of  the  donations  derived  from  this  source  will  be 
found  in  the  present  report. 

The  actual  supervision  of  the  wharf  and  building  has  been  exercised 
by  Capt.  S.  J.  Martin,  of  Gloucester,  who  has  remained  on  duty  day 
and  night,  and  who  has  also  rendered  essential  service  in  collecting 
specimens  and  information  for  the  Commission. 

For  the  better  appreciation  of  the  relationships  of  the  different  Ash- 
ing grounds  off  the  eastern  coast  of  ]S"orth  America,  Professor  Hilgard 
kindly  consented  to  superintend  the  preparation  by  Mr.  Lindenkohl  of 
a  relief  map  of  the  region  between  Sandy  Hook,  !N*.  T.,  and  the  eastern 
edge  of  the  Grand  Bank  of  Ifewfouudland,  and  from  the  coast  of  Maine 
and  of  the  Gulf  of  Saint  Lawrence  to  south  of  Nantucket  Shoals.  Con- 
tour lines  were.traced  for  the  different  depths,  and  the  outlines  cut  out 
in  cards  of  different  colors,  superimposed  the  one  upon  the  other.  By 
using  cards  of  different  thicknesses  the  proportional  gradations  in  depth 
at  each  point  were  indicated  in-twenty-Ave-fathom  stages  up  to  a  hun- 
dred and  Afly,  and  by  those  of  Afty  fathoms  for  greater  depths.  This 
map  has  proved  to  be  an  object  of  extreme  interest  as  illustrating  much 
more  clearly  than  has  heretofore  been  possible  the  localities  where  the 
different  kinds  of  Ash  were  obtained,  and  showing  why  certain  places 
were  especially  favorable  Ashing  grounds  in  certain  seasons. 

Beferencehas  been  made  in  previous  reports  to  an  arrangement  with 
Mr.  linnell,  of  Boston,  for  obtaining  the  statistics  of  the  shore  Asheries 
of  Massachusetts,  having  their  center  of  operations  in  Boston.  The  dock 
of  which  he  is  the  wharAnger  is  a  place  of  resort  for  nearly  all  the  cod, 
haddock,  herring,  and  other  Ashermen  who  sell  their  cargoes  in  that 
city;  and  as  the  charge  for  wharfage  is  in  proportion  to  the  character 
and  number  of  Ash,  it  becomes  an  easy  matter  to  estimate  with  great 
precision.  The  Ash  not  included  under  this  arrangement  are  but  a  small 
percentage,  and  their  numbers  can  be  easily  averaged. 

The  arraugement  with  Mr.  Linnell  was  continued  during  the  year, 
and  his  Agures  have  been  used  in  compounding  the  statistics  for  the 
census  report  of  1880. 
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9.— USaiSLATION  IN  REGARD  TO  FISHERIES. 

As  mi^ht  naturally  be  expected,  the  real  or  supposed  encroachments 
of  the  different  classes  of  fishermen  upon  each  other  or  the  community 
at  large  has  invoked  the  effort  to  secure  legislation,  both  on  the  part  of 
the  United  States  Government  and  of  individual  States,  to  put  a  stop 
to  the  same.  A  yet  undecided  question  is  as  to  the  actual  jurisdiction 
over  the  waters,  so  far  as  the  fisheries  are  concerned.  It  would  naturally 
be  supposed  that  the  United  States  would  have  control  at  least  as  far 
as  the  three-mile  limit  of  the  ocean,  beyond  which  the  fisheries  are 
common  to  the  world  at  large.  If  this  point  be  conceded,  then  comes 
the  inquiry.  How  far  can  jurisdiction  be  exercised  over  the  fisheries  in 
the  bays  and  navigable  rivers  t    This  question  has  never  been  settled. 

It  is  well  known  that  for  many  years  past  the  menhaden  fishery  has 
been  conducted  during  the  summer  and  autumn  with  the  greatest  vigor 
along  the  coast  of  Maine,  a  large  number  of  steamers  as  well  as  sailing 
vessels  being  employed  in  the  capture  of  the  fish,  which  are  then  taken 
to  factories  for  conversion  into  oil  and  material  for  fertilizers.  The  ex- 
tent to  which  this  has  been  done  has,  in  the  opinion  of  many,  greatly 
tended  to  drive  the  fish  from  the  estuaries  of  the  bays  and  rivers,  and 
thus  prevent  their  utilization  by  the  hand-line  fishermen  and  the  resi- 
dent population  generally.  Most  of  the  fish  are  now  taken  several  miles 
out  to  sea  by  the  vessels  just  referred  to.  In  order,  therefore,  to  remedy 
this  evil,  a  law  was  passed  by  the  State  of  Maine  prohibiting  the  use 
of  purse  seines  within  three  miles  of  her  shore.  This  action  very  natur- 
ally excited  the  antagonism  of  the  menhaden  fishermen,  and  an  appeal 
was  made  to  me  for  counsel  and  advice  in  the  matter.  While  not 
able  at  present  to  say  whether  the  complaints  of  the  i^eople  of  Maine 
against  the  menhaden  fishermen  are  well  founded  or  not,  I  could  only 
suggest  that  the  opportunity  was  a  favorable  one  for  having  the  ques- 
tion decided  by  transferring  it  to  the  Supreme  Court  of  the  United 
States.  It  was  accordingly  arranged  that  this  should  be  done  by  making 
up  a  special  case  and  letting  it  take  its  legal  course.  By  a  most  curious 
coincidence*,  however,  very  few  menhaden  visited  the  coast  of  Maine  in 
1879,  the  failing  off  being  extremely  abrupt  and  very  marked.  What 
occasioned  this  change  of  habit  on  the  part  of  the  fish  it  is  impossible 
to  say.  It  could  not  have  been  caused  by  the  excessive  pursuit  of  the 
fish,  as  the  number  on  the  coast  in  the  fall  of  1878  was  very  great,  and 
should  have  furnished  an  ample  supply  for  the  season  of  1879.  It  is 
possible  that  some  variation  of  ocean  temperature  or  currents  affected 
the  food  of  the  fish,  if  not  the  menhaden  themselves,  thus  causing  them 
to  seek  new  feeding  grounds.  It  will  be  a  matter  of  much  interest  to 
determine  to  what  extent  this  abandonment  of  once  favorite  grounds  will 
continue  in  the  future. 

The  above  case  has  its  parallel  in  the  departure  from  the  coast  of  the 
United  States  of  the  bluefish,  about  1763,  their  absence  continuing  well 
into  the  beginning  of  the  next  or  present  century. 
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0.— COOPERATION  WITH  THE   SUPEEINTENDENT  OF  THE 

CENSUS. 

10.— PRELIMINART  ARRANGEMENTS. 

In  July,  1879,  an  arrangement  was  made  with  General  Francis  A. 
Walker,  Superintendent  of  the  Tenth  Census,  by  which  an  investiga- 
tion of  the  fisheries  of  the  United  States  was  nedertaken  as  the  joint 
enterprise  of  the  United  States  Fish  Commission  and  of  the  Censns 
Bureau.  It  was  decided  that  this  investigation  should  be  as  exhaust- 
ive as  possible,  and  that  both  the  United  States  Fish  Commission  and 
the  Census  should  participate  in  it  The  preparation  of  a  statistical  and 
historical  report  upon  the  fisheries,  to  form  one  of  the  series  to  be  pre- 
sented by  the  Superintendent  of  the  Census  as  the  result  of  his  investi- 
gations, in  1S80,  has  been  the  main  object  of  the  work,  but,  in  connec- 
tion with  this,  extensive  investigation  into  the  methods  of  the  fisheries, 
into  the  distribution  of  the  fishing  grounds,  and  the  natural  history  of 
useful  marine  animals  have  been  and  are  being  carried  on. 

The  direction  of  this  investigation  was  placed  in  the  hands  of  Mr.  G. 
Brown  Goode,  who  was  appointed  a  special  agent  of  the  Census  Office, 
and  who  has  been  carrying  on  this  work  in  addition  to  the  performance  of 
his  duties  in  connection  with  the  National  Museum  and  the  Fish  Commis- 
sion. The  work  was  begun  on  July  1, 1879,  has  been  vigorously- pros- 
ecuted since  that  time,  and  the  final  report  will  probably  be  presented 
as  early  as  July,  1881. 

11.— PLAN  OP  INVBSTiaATION* 

The  plan  of  the  investigation  was  drawn  up  before  the  beginning  of 
the  work,  and  has  been  published  in  an  octavo  pamphlet  of  fifty-four 
pages,  entitled  "  Plan  of  Inquiry  into  the  History  and  Present  Condi- 
tion of  the  Fisheries  of  the  United  States."  Washington :  Government 
Printing  Office.    1879. 

The  scheme  of  investigation  divided  the  work  into  the  following  de- 
partments : 

I. — Natural  history  of  marine  prodiicts. 

Under  this  head  was  to  be  carried  on  the  study  of  the  useful  aquatic 
animals  and  plants  of  the  country,  as  well  as  of  seals,  whales,  turtles, 
fishes,  lobsters,  crabs,  oysters,  clams,  &c.,  sponges  and  marine  plants, 
and  inorganic  products  of  the  sea,  with  reference  to  (A)  Geographical 
distribution;  (B)Size;  (C)  Abundance ;  (D)  Migration  and  movements; 
(E)  Food  and  rate  of  growth;  (F)  Mode  of  reproduction,  and  (G)  Eco- 
nomic value  and  uses. 

n. — The  fishing  grounds. 

Under  this  head  are  studied  the  geographical  distribution  of  all  ani- 
mals sought  by  fishermen  and  the  location  of  the  fishing-grounds,  while 
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with  reference  to  the  latter  are  considered :  (A)  Location ;  (B)  Topog- 
«lrphy;  (C)  Depth  of  water;  (D)  Character  of  bottom;  (E)  Tempera- 
ture of  water;  (P)  Currents,  and  (G)  Character  of  invertebrate  life,  &c. 

ni. — The  fishermen  arid  fishing  totcns. 

Here  are  considered  the  coast  districts  engaged  in  the  fisheries  with 
referents  to  tbeir  relation  to  the  fisheries,  historically  and  statistically, 
and  the  social^  vital,  and  other  statistics  relating  to  the  fishermen. 

lY. — Apparatus  and  methods  of  capture. 

Here  are  considered  all  the  forms  of  apparatus  used  by  fishermen, 
boats,  nets,  traps,  harpoons,  &c.,  and  the  methods  employed  in  the 
various  branches  of  the  fishery.  Here  each  special  kind  of  fishery,  of 
which  there  are  more  than  fifty  in  the  United  States,  is  considered  sep- 
arately with  regard  to  its  methods,  its  history,  and  its  statistics. 

y. ^Products  offisheri^. 

Under  this  head  are  studied  the  statistics  of  the  yield  of  American 
fisheries,  past  and  present 

VI. — Preparation^  care  of  and  manufacture  of  fishery  products. 

Here  are  considered  the  methods  and  the  various  devices  for  utilizing 
fish  after  they  are  caught,  with  statistics  of  capital  and  men  employed, 
&c. :  (A)  Preservation  of  live  fish;  (B)  Befrigeration ;  (C)  Sun-drying; 
(D)  Smoke-di'ying ;  (E)  Pickling ;  (F)  Hermetically  canning ;  (G)  Pur 
dressing;  (H)  Whalebone  preparation;  (I)  Isinglass  manufacture;  (K) 
Ambergris  manufacture;  (L)  Fish  guano  manufacture,  and  (M)  Oil  ren- 
dering, &c. 

vn. — Economy  of  the  fisheries. 

Here  are  studied  (A)  Financial  organization  and  methods ;  (B)  Insur- 
ance; (C)  Labor  and  capital;  (D)  Markets  and  market  prices;  (E) 
Lines  of  traffic,  and  (F)  Exports,  imports,  and  duties. 

vni. — Protection  and  culture. 

This  includes  all  kinds  of  supervision  by  the  government,  such  as : 
(A)  Legislation ;  (B)  Bounties  and  licenses;  (C)  Fishery  treaties,  and 
(D)  Public  fish  culture. 

The  various  inquiries  provided  for  in  this  scheme  of  investigation 
have  been  made  in  three  ways: 

(I.)  By  correspondence  with  persons  in  different  parts  of  the  country. 

(11.)  By  a  systematic  overhauling  and  compilation  of  pajst  records, 
not  the  least  among  which  are  the  local  newspapers. 

(in.)  By  sending  special  agents  to  make  personal  inquiries  in  every 
part  of  tfie  United  States  where  the  fisheries  are  of  considerable  impor- 
tance* 
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The  last-named  metliod  has,  of  ooorse,  been  by  far  the  most  impor- 
tant and  the  most  suceessful,  and  it  is  anfortanate  that  the  length  of 
time  and  the  amount  of  money  available  have  not  permitted  the  employ- 
ment of  a  larger  number  of  assistants  in  this  branch  of  the  work,  and 
have  not  allowed  them  to  devote  as  much  attention  to  working  out  spe- 
cific questions  as  has  in  many  cases  seemed  imperatively  necessary. 

12.— DETAILS  OF  PROGRESS  DURING  THE  TEAR. 

The  fishery  industry  is  of  such  great  importance  and  is  undergoiug 
snch  constant  changes  that  a  visit  of  a  few  days  to  any  locality,  even 
by  the  most  competent  expert,  has  invariably  proved  unsatisfactory. 
They  have  been  able  to  collect  only  the  most  important  facts,  leaving 
many  subjects  of  interest  untouched. 

The  field-work  has  been  assigned  to  the  following  special  agents: 

I.  Ck>ast  of  Maine,  east  of  Gape  Elizabeth.  B.  E.  Earll  and'Capt.  J. 
W.  Collins. 

II.  Gape  Elizabeth  to  Plymouth  (except  Gape  Ann)  and  eastern  side 
of  Buzzard's  Bay.    W.  A.  Wilcox. 

in.  Gape  Ann.    A.  Howard  Glark. 

IV.  Gape  God.    F.  W.  True. 

V.  Provincetown.    Gapt.  N.  B.  Atwood, 

YI.  Bhode  Island  and  Gonnecticut  west  to  the  Gonnecticut  Biver. 
liudwig  Eumlien. 

yn.  Long  Island  and  north  shore  of  Long  Island  Sound  and  west  to 
Sandy  Hook.    Fred  Mather. 

Vni.  New  York  Gity.    Bamet  Phillips. 

IX.  Goast  of  New  Jersey.    B.  E.  Earll. 

X.  Philadelphia.    G.  W.  SmUey  and  W.  V.  Gox. 

XI.  Goast  of  Delaware.    Gapt.  J.  W.  Gollins. 

XII.  Baltimore  and  the  oyster  industry  of  Maryland  and  Virginia. 
B.  H.  Edmonds. 

XIII.  Atlantic  coast  of  Southern  States.    B.  E.  Earll. 

XIV.  Gulf  coast.    Silas  Steams. 

XV.  Goast  of  Galifomia,  Oregon,  and  Washington.  Prof.  D.  S.  Jor-. 
dan  and  Mr.  G.  H.  Gilbert. 

XVL  Puget  Sound.    James  G.  Swan. 
XVn.  Alaska  seal  fisheries.    H.  W.  Elliott. 
XVni.  Great  Lakes  fisheries.    Ludwig  Eumlein. 

XIX.  Biver  fisheries  of  Maine.    G.  G.  Atkins. 

XX.  The  shad  and  alewife  fisheries.    Marshall  McDonald. 

XXI.  Oyster  fisheries.    Ernest  IngersoU. 

XXII.  Lobster  and  crab  fisheries.    Bichard  Bathbun. 

XXIII.  Turtle  and  terrapin  fisheries.    F.  W.  True. 

XXIV.  The  seal,  sea-elephant,  and  whale  fisheries.   A.  Howard  Glark. 
The  different  districts  and  departments  of  research  in  the  preceding 

table  are  numbered  serially. 
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The  following  table  shows  the  intervals  of  time  daring  which  work 
has  been  carried  on  in-each.  (The  numbers  in  the  following  table  cor- 
respond with  those  in  the  preceding  table.) 

I.  August  1  to  October  30, 1879. 

II.  September  2, 1879,  to  January  1, 1880. 
IIL  September,  1879,  to  January,  1880. 
rv.  July  to  October,  1879. 

V.  August,  1879,  to  January  1, 1880. 

VI.  August  16  to  January  1, 1880. 
Vn.  August  1, 1879,  to  January  1, 1880. 
VIII.  January,  1879,  to  January  1, 1880. 
XIV.  August  1879,  to  January  1, 1880. 
XVIII.  August,  1879,  to  January  1, 1880. 

XX.  October,  1879,  to  January  1, 1880. 

XXI.  September,  1879,  to  January  1, 1880. 

In  addition  to  the  field  assistants  already  mentioned  a  staff  from  the 
beginning  have  been  at  work  in  the  office  of  the  division,  carrying  on 
correspondence,  searching  past  records,  and  preparing  the  report  for  pub- 
lication. Mr.  C.  W.  Smiley,  Mr.  F.  W.  True,  Mr.  James  Temple  Brown, 
and  Mr.  George  S.  Hobbs  have  been  connected  with  the  work  from  its 
start,  and  from  a  later  date  Mr.  J.  E.  Eockwell,  Mr.  0.  W.  Scudder,  Mr. 
G.  P.  Merrill,  and  others  have  been  thus  employed.  A  number  of  clerks 
have  also  been  detailed  by  the  Superintendent  of  the  Census,  at  one  time 
as  many  as  eight.  A  large  part  of  the  clerical  force  under  the  direction 
of  Mr.  Smiley,  who  has  in  special  charge  the  correspondence  and  the 
work  of  compiling  statistics  from  responses  to  circulars. 

Some  of  the  explorations  carried  on  by  the  special  agents  of  the  Cen- 
sus Office,  and  engaged  in  this  work,  are  deserving  of  more  extended 
notice.  The  labors  of  Mr.  Earll  and  Captain  Collins  on  the  coast  of 
Maine  were  necessarily  confined  largely  to  the  gathering  of  statistics, 
there  being  but  little  opportunity  for  zoological  work,  such  as  was  car- 
ried on  by  several  others  of  the  party.  The  natural  history  of  the  fishes 
of  New  England,  however,  is  well  known,  and  the  number  of  species  of 
fish  accessible  from  the  shore  is  very  limited. 

A  large  amount  of  material  for  a  very  elaborate  statistical,  descrip- 
tive, and  historical  report  was  obtained,  and  also  a  very  interesting 
series  of  sketches  of  fishery  implements  made  by  Captain  Collins. 

The  same  method  was  pursued  on  the  coast  of  Massachusetts  by 
Messrs.  Clark,  True,  Atwood,  and  Wilcox.  In  this  region  considerable 
additions  were  made  to  the  collection  of  fishery  implements,  and  de- 
posited by  the  Fish  Commission  in  the  2^ational  Museum. 

The  exploration  of  the  Gulf  of  Mexico  by  Mr.  Steams  brought  about 
important  results  statistically,  and  also  greatly  increased  our  knowledge 
of  the  habits  of  the  food-fishes  and  the  methods  of  conducting  the  fish- 
eries. A  number  of  new  species  were  added  to  the  fauna  of  the  United 
States  by  Mr.  Steams  and  his  party.    The  circuit  of  the  Gulf  of  Mexico 
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fitHn  Key  West  to  Galveston  was  made  in  a  small  sloop,  chartered  for 
the  pnrpose. 

The  work  of  the  other  specialists,  engaged  in  the  censns  of  the  fisher- 
ies, has  nniformly  been  productive  of  results  important  to  the  work  of 
the  Fish  Commission. 

In  addition  to  the  explorations  already  referred-to,  three  special  expe- 
ditions were  organized  for  the  purpose  of  studying  the  methods  of  the 
vessel  fishermen  upon  the  fishing  grounds. 

In  the  summer  of  1879,  Mr.  Newton  P.  Scudder  was  sent  to  study  the 
American  halibut  fisheries  in  Davis'  Straits.  He  went  as  a  passenger 
on  the  schooner  Bunker  Hill,  of  Gloucester,  leaving  that  port  on  June 
10, 1870,  and  returning  on  September  17  of  the  same  year.  His  experi- 
ences are  detailed  in  an  important  essay  which  will  be  printed  iu  a  sub- 
sequent number  of  the  Fish  Commission  reports. 

Mr.  H.  L.  Osbom  made  a  similar  study  of  the  Grand  Bank  codfishery. 
He  sailed  from  Gloucester  on  the  schooner  Victor,  July  10,  and  returned 
late  in  October.  He  made  extensive  natural  history  collections  and  pre- 
pared an  important  report  which  will  also  be  printed. 

Mr.  John  P.  Gordy  spent  three  weeks  upon  a  Gloucester  mackerel 
schooner  for  the  special  purpose  of  studying  the  mental  and  moral  char- 
acteristics of  the  fishermen  and  the  methods  of  the  fishery,  upon  which 
he  has  submitted  a  report  containing  much  interesting  information. 

C— THE  PROPAGATION  OP  FOOD  FISHES. 

WOEK  ACCOMPLISHED  IN  1879. 

The  Qniniuit  or  CaUfomia  Salmon  (Salmo  quinnat). 

The  McCloud  River  Station. — The  experiences  of  previous  seasons 
had  indicated  to  Mr.  Livingston  Stone,  who  continued  in  charge  of  the 
McCloud  Kiver  Station,  the  importance  of  detaining  the  salmon  near 
the  station  by  means  of  an  impassable  barrier  across  the  river.  By  the 
construction  of  a  rack  across  the  river  he  prevented  the  further  ascent 
of  the  flsh,  holding  them  at  the  fishery,  where  they  could  be  readily 
captured  by  his  seine  when  the  spawning  season  commenced.  The 
yield  of  spawning  fish,  and  consequently  of  eggs,  was  much  increased. 

The  obstruction  on  the  river  had  also  another  good  effect,  for  by  the 
rack,  which  prevented  their  ascent  (their  instincts  preventing  their 
going  down),  they  were  kept  in  the  pools  and  were  not  so  emaciated  by 
the  extended  journey  which  causes  them  to  reach  the  upper  rivers  in  a 
state  of  exhaustion.  Although  the  salmon  of  the  McCloud  Biver,  which 
had  hitherto  been  penned,  suffered  much  from  confinement,  the  fish 
which  were  detained  by  means  of  the  rack  did  not  seem  at  all  affected. 

As  the  custom  prevails  of  turning  the  fish  back  into  the  river  after 
tl|^  eggs  had  been  taken,  this  device  of  obstructing  the  river  has  no 
doubt  been  beneficial  in  preserving  many  of  the  adult  fish  which  would 
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otherwise  have  died  from  the  exhaustion  conseqnent  npon  auy  farther 
ascent  of  the  river. 

Mr.  Stone  was  much  disheartened  in  the  early  part  of  the  season  by 
getting  only  yonng  male  flsh  (Grilse)  until  after  the  middle  of  Angust. 
The  great  number  of  these  young  males  doubtless  resulted  from  the 
artificially  propagated  fish  which  had  been  turned  loose  in  previous 
years.  Larger  salmon,  however,  made  their  appearance  in  consider- 
able numbers  after  the  first  of  August,  the  fishing  for  the  canneries 
having  been  stopped  at  that  date  by  the  limitation  of  the  fishing  season. 
The  total  production  of  eggs  during  the  season  of  1879  was  about 
9,500,000. 

Mr.  Stone  reports  that  the  Indians  seemed  much  better  disposed  than 
in  previous  years.  This  change  of  attitude  was  possibly  caused  by  the 
suppression  of  the  revolts  by  the  Army  on  the  frontier.  The  presence 
of  a  detail  of  soldiers  ftimished  by  the  commander  of  the  department 
was  most  beneficial,  not  only  on  account  of  the  moral  effect  which  their 
presence  had  on  the  Indians,  but  as  a  restraint  on  the  white  marauders. 

In  Mr.  Stone's  report  will  be  found  the  schedule  of  the  distribution 
made  of  the  4,150,000  eggs  which  were  taken  to  the  East,  the  usual  num- 
ber of  eggs  and  young  fish  having  been  reserved  to  keep  up  the  stock 
id  the  McCloud  River. 

Besides  the  eggs  distributed  as  shown  in  this  table,  150,000  were  sent 
to  the  Soci6t^  d'Acclimatation,  Paris,  France;  100,000  to  the  Fischerei- 
Verein,  Germany;  150,000  to  the  Zoological  Society  of  Amsterdam,  Hol- 
land; and  100,000  to  the  Dominion  of  Canada. 

The  eggs  for  distribution  in  the  Eastern  States  and  for  shipment  to 
Europe  were  sent  from  Kedding  in  a  refrigerator  car,  obtained  from  the 
Central  Pacific  Railroad.  Mr.  Fred  Mather,  one  of  the  assistants  of  the 
Commission,  having  been  instructed  to  meet  the  car  on  its  arrival  in 
Chicago,  for  the  purpose  of  overhauling  the  eggs  and  re-icing  and  reship- 
ping  in  accordance  with  the  schedule  of  distribution  given  him,  did  so 
at  6.30  p.  m.  on  the  11th  of  October. 

The  refrigerator  was  there  opened  and  the  eggs  for  Washington  taken 
out,  the  chamber^  refilled  with  ice  and  placed  in  one  end  of  an  ordinary 
baggage  car,  and  in  the  other  end  those  for  Europe,  New  York,  Pennsyl- 
vania, and  New  Jersey.  The  eggs  for  Minnesota,  Wisconsin,  Iowa, 
Ohio,  and  Canada  were  left  in  the  reirigerator  car,  and,  after  having 
been  re-iced,  were  delivered  to  the  United  States  and  American  Express 
Companies  at  three  o'clock  the  following  day. 

The  baggage  car  left  Chicago  at  5.15  on  October  12,  bound  East.  On 
the  following  day  it  arrived  in  Pittsburgh,  where  the  eggs  for  Pennsyl- 
vania were  delivered  to  the  Adams  Express  Company,  consigned  to  Mr. 
S.  Weeks,  at  Corry,  Pa.  The  weather  was  unusually  warm,  causing  the 
ice  to  melt  very  freely  and  necessitating  re-icing  at  this  point. 

On  the  arrival  of  the  train  at  Harrisburg  the  three  crates  for  Europe 
and  the  half  crate  for  New  York;  the  five  crates  for  New  Jersey  and  the 
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two  for  Marietta,  Pa.,  were  transferred  to  an  express  car  of  the  train  for 
New  York,  where  they  arrived  at  5.37  the  next  morning. 

The  crates  were  found  on  being  unpacked  to  be  in  excellent  condition, 
having  sustained  a  loss  of  not  more  than  4  or  5  per  cent. 

The  half  crate,  which  was  sent  to  Mr.  Blackford^  the  commissioner 
for  New  York,  not  having  been  provided  with  bxl  ice  chamber,  was  found 
to  be  a  total  loss. 

The  United  States  Fish  Commission  for  several  years  post  has  been 
sending  eggs  of  the  California  salmon  {8.  quirmat)  to  Germany,  Hol- 
land, and  France.  From  some  cause  or  other  these  attempts  to  plant 
our  salmon  in  European  waters  have  met  with  more  or  less  failure, 
owing  principally  to  the  agents  sent  in  charge  being  unable  to  secure 
the  necessary  accommodations  for  the  eggs  on  shipboiird ;  the  parts  of 
the  vessel  assigned  to  their  use  having  been  generally  either  too  warm, 
the  supply  of  ice  limited,  &c 

Accordingly  when  this  year  (1879)  it  was  decided  to  make  another 
essay  at  their  transfer,  it  was  proposed  that  the  crates  of  eggs  be  placed 
in  the  hands  of  some  officer  of  the  ship  taking  them,  and  a  bonus  given 
him  on  showing  a  receipt  from  the  consignees  of  the  delivery  of  the 
eggs  in  good  condition. 

In  pursuance  of  this  plan,  Mr.  Fred  Mather,  the  agent  of  the  Com- 
mission in  New  York,  was  instructed  to  turn  over  to  the  purser  of  the 
North  German  Lloyd  steamer  Mosel,  sailing  on  the  18th  October,  the 
quota  of  eggs  intended  for  Germany.  The  purser  accepted  the  trust, 
and  delivered  the  eggs  at  Bremerhaven  to  the  agent  of  the  Deutsche 
Fischerei-Verein,  Mr.  E.  Eckardt,  who  gave  a  receipt  therefor  as  having 
been  received  by  him  in  healthy  condition.  On  presentation  of  this 
receipt  to  Mr.  Mather,  the  purser  received  the  stipulated  honorarium. 

On  the  22d  October  the  consignments  intended  for  Holland  and 
France  were  placed  on  board  the  steamers  Schiedam  and  Iiabrador,  re- 
spectively, and  received  by  their  pursers.  Those  intended  for  Holland 
were  taken  at  Rotterdam  by  the  superintendent  of  fisheries  of  Holland, 
Mr.  C.  J.  Bottemanne,  and  those  for  France  were  handed  at  Havre  to 
the  agent  of  the  8oci6t4  d'Acclimatation,  Mr.  Grisard,  both  of  whom 
gave  receipts  for  the  delivery  of  the  eggs  to  them  in  x>erfect  condition. 
The  douceurs  were  accordingly  paid. 

By  this  mode  of  shipment  the  eggs  received  the  attention  they  re- 
quired— ^the  emulation  of  the  officers  of  the  respective  ships  having  been 
excited — and  were  transported  at  a  trifling  cost ;  the  expense  of  a  spe- 
cial messenger,  which  had  previously  been  found  necessary^  being  thus 
avoided. 

These  three  consignments  were,  however,  all  carefally  packed  by  Mr. 
Mather  in  the  apparatus  devised  by  him  for  the  purpose  in  1878,  and 
which  received  the  unqualified  indorsement  and  approval  of  the  French 
uid  German  experts  who  had  occasion  to  examine  it. 
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A  report  by  Mr.  0.  J.  Bottemanne  contains  an  interesting  account  oi 
the  introdaction  of  these  fish  into  the  Netherlands.  The  shipment  of 
eggs  of  this  fish  in  1877  was  entirely  unsuccessful,  as  only  three  fish  were 
produced  out  of  100,000  eggs  sent. 

The  transfer  of  the  eggs  the  following  year  was  more  successful,  as  a 
loss  of  only  some  26  per  cent,  was  experienced,  and  we  had  bec^-ome  so 
much  more  expert  in  packmg  the  eggs,  that  of  the  shipment  made  in 
1879  the  loss  had  been  reduced  to  21  per  cent.  When  we  take  into  con- 
sideration the  fact  that  the  eggs  were  transported  by  wagon  over  a  rough 
country  for  about  thirty  miles  before  they  could  be  placed  in  the  cars; 
then  by  rail  across  the  continent  to  be  reshipped  for  a  two  weeks  jour- 
ney across  the  Atlantic,  and  after  that  compelled  to  take  another  rail- 
road journey  from  Rotterdam  to  Amsterdam,  the  success  was  somewhat 
remarkable. 

Monsieur  Bottemanne  reports  that  most  of  the  fish  were  placed  in  the 
tributaries  of  the  Meuse,  a  few  only  having  been  retained  in  the  zoolog- 
ical gardens  at  Amsterdam. 

The  importance  of  maintaining  a  fhll  supply  of  breeding  fish  in  the 
Sacramento  and  McCloud  Rivers,  for  the  purpose  of  obtaining  from  year 
to  year  a  stock  of  eggs  sufficiently  large  to  meet  all  demands,  induced 
an  arrangement  with  the  California  commissioners  by  which  it  was 
agreed  that  about  one-fifbh  of  the  whole  yield,  hatched  out  at  the  fish- 
ery, should  be  returned  to  the  water. 

As  the  hatching  out  of  these  eggs  necessarily  takes  place  after  the 
close  of  the  regular  work  of  the  commission  in  securing  them  from  the 
breeders,  it  was  deemed  expedient  to  accept  the  offer  of  the  California 
State  fish  commissioners  to  defray  the  actual  expense  of  hatching, 
which  has  accordingly  been  paid  by  them  in  1879,  as  also  heretofore. 

The  result  of  their  work  is  seen  in  an  extraordinary  increase  in  the 
number  of  mature  fish  returning  from  the  ocean,  and  in  the  great  exten- 
sion of  the  industry  of  salmon  canning. 

The  Rainbow,  or  California  Mountain  Tront  (Salmo  irideun). 

The  Croolcs  Creek  Station, — Mr.  Stone  having  beeu  instructed  to  en- 
large the  operations  of  the  work  on  the  McCloud  Biver  by  the  propaga- 
tion of  the  California  brook  trout,  he  selected  a  point  some  miles  above 
on  a  small  tributary  of  the  McCloud  River  called  George  Crooks  Creek. 

This  creek  flows  into  the  McCloud  River  only  four  miles  above  the 
salmon-breeding  establishment  and  was  selected  as  being  well  supplied 
with  clear  cold  water.  Many  difficulties  were  encountered  in  establish- 
ing this  station,  as  only  a  rough  Indian  trail  led  to  the  site.  This  neces- 
sitated the  "packing'^  of  all  the  lumber  and  equipment  necessary  for 
this  station. 

During  the  season  a  dwelling  and  hatching  house  were  built  and  the 
necessary  furniture,  &c.,  transported  to  the  station. 

The  trout-hatching  house  was  constructed  on  the  same  general  plan 
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astiie  salmon-hatcliiDg  house,  with  a  capacity  of  6,000,000  eggs.  Hav- 
ing prepared  the  x>onds,  which  were  supplied  by  a  constant  and  ample 
flow  of  water,  the  breeding  fish  were  captured  by  angling  and  kept  in 
traps  constructed  of  heavy  timber  poles.  The  traps  were  well  secured 
agamst  casualty  in  case  of  high  water. 

This  fish  is  much  esteemed  and  will  no  doubt  be  a  valuable  acquisi- 
tion to  tiie  food  fishes  of  the  Atlantic  States,  especially  to  such  waters 
as  may  be  found  too  warm  for  the  less  hardy  brook  trout  native  to  the 
Atlantic. 

An  interesting  experiment  in  connection  with  the  culture  of  the  Salmo 
Mdea  was  made  in  Japan  by  Mr.  Sekizawa  Akekio,  a  most  accomplished 
Jl^panese  gentleman,  who  manifested  very  great  interest  in  all  exhibits 
pertaining  to  fish  culture  at  the  Philadelphia  exhibition  of  1876.  Shortly 
after  his  return  to  Japan  he  established  several  hatching  stations  at 
various  points.  On  June  9, 1877,  he  received  a  supply  of  eggs  from  the 
United  States  fish  ponds  on  the  McOloud  Eiver.  A  large  number  of 
fish  were  hatched  oat,  and,  as  may  be  seen  from  a  commuication  received 
fix)m  him  on  April  12, 1880,  lived  (for  at  any  rate)  nearly  three  years,  at 
whidi  i>eriod  of  their  life  they  averaged  nineteen  inches  in  length.  A 
drawing  of  one  of  these  3-year  old  fish  accompanying  his  communication 
furnished  a  magnificent  illustration  of  the  species.  At  that  age  both 
males  and  females  were  ready  to  spawn  and  pnynised  to  furnish  a  large 
number  of  eggs. 

These  results  show  clearly  the  ability  of  this  species  to  sustain  itself 
in  remote  localities,  and  also  illustrate  the  fact  that  in  less  than  three 
years  they  are  ready  to  spawn  and  may  at  that  age  have  attained  the 
weight  of  at  least  five  pounds. 

Atlantio  Salmon  (Salme  $alar). 

The  Penobscot  River  Station. — ^The  indications  of  the  successful  intro- 
duction of  this  fish  into  rivers  even  as  far  south  as  the  Delaware  and 
Susquehanna,  and  the  pcreat  increase  which  has  already  been  observed  in 
its  abundance  in  the  Penobscot  Bay,  led  to  the  determination  that  the 
work  which  had  been  intermitted  at  Bncksport  should  be  again  pushed 
forward. 

mr.  Atkins  was  therefore  instructed  to  arrange  for  a  supply  of  breed- 
ing fish  and  to  extend  the  operations  at  Bucksport  as  far  as  practicable* 
It  having  been  clearly  shown  that  the  salmon  could  be  readily  confined 
in  fresh-water  ponds  from  June  until  November  without  interfering  with 
the  development  of  the  ovaries,  Mr.  Atkins  selected  Dead  Brook  as  a 
good  site  for  the  inclosure,  and  a  convenient  location  for  a  hatching 
house. 

He  secured  in  good  condition  264  salmon  at  aif  average  cost  of  $2.16 
each.  A  heavy  rainfall  on  the  17th  and  18th  of  August  caused  a 
freshet  in  Dead  Brook  which  resulted  in  a  considerable  loss  of  fish,  re- 
ducing the  number  to  59.    He  commenced  to  take  spawn  on  the  24th 
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of  October,  and  secured  211,692  eggs  by  the  middle  of  Noyember. 
These  eggs  were  distribated  to  the  State  commissioners  of  New  Hamp- 
shire, Massachnsetts,  Gonnectioat,  New  Jersey,  and  Maryland. 

The  reports  from  these  States  show  that  180,000  were  actually  plan- 
ted, principally  in  the  tributaries  of  the  Merrimac,  Connecticut,  Dela- 
ware, Susquehanna,  Potomac,  and  Ohio  Biversi 

The  vroTk  aib  this  station  will  be  continued  on  a  larger  scale  hereafter, 
as  the  increase  of  salmon  in  many  of  the  eastern  rivers  has  been  very 
marked  and  the  indications  point  to  the  successfiil  establishment  of  this 
fish  in  the  tributaries  of  the  great  lakes. 

There  is  no  more  interesting  fact  in  connection  with  the  propagation 
of  fishes  than  that  of  their  return  to  the  original  spawning  ground  at 
the  expiration  of  a  given  time.  The  young  fish  also  hatched  out  at  any 
point,  will  in  their  turn  seek  the  same  place  for  purposes  of  reproduc- 
tion. Numerous  instanced  of  this  &ct  are  on  record :  thus,  Mr.  Wilmot, 
who,  for  several  years  past  has  been  engaged  in  hatching  out  salmon  at 
Newcastle,  on  the  north  shore  of  Lake  Ontario,  has  presented  to  the 
United  States  Fish  Commission  the  stuffed  specimen  of  a  female  fish,  from 
which  he  had  taken  eggs  for  three  successive  years,  as  indicated  by  his 
marks,  which  were  apparent  on  the  skin.  At  the  United  States  salmon- 
hatching  station  on  the  Penobscot,  Mr.  Charles  G.Atkins  has  been  in  the 
habit  of  tagging  and  mynbering  the  fish  which  he  captures  for  his  pur- 
poses and  which  are  released  in  Penobscot  Bay  when  he  has  finished 
operations  with  them.  Of  these  quite  an  appreciable  number  have 
been  taken  in  subsequent  years,  identified  by  their  labels.  A  still  fur- 
ther instance  of  this  is  shown  in  regard  to  the  California  salmon.  In 
previous  reports  I  have  referred  to  Mr.  B.  D.  Hume,  of  Edinburg,  Ore- 
gon, in  connection  with  the  artificial  hatching  of  salmon  by  him  in  1877 
and  1878.  In  the  former  year  he  marked  a  hundred  fish,  letting  them 
go^  and  the  next  year  he  is  said  to  have  retaken  ten  of  the  number. 

fikhoodio  flalmon  (Salmo  9alar,  subs,  tebago). 

Orund  Lake  Stream  Station. — ^Pains  have  been  taken  in  previous  re* 
pcnrts  to  call  attention  to  the  value  of  this  variety  of  the  salmon  family. 

The  facilities  for  procuring  and  caring  for  the  eggs  of  this  fish  at 
Grand  Lake  Stream  until  ready  for  distribution,  were  much  enlarged 
during  this  year,  and  although  the  number  of  spawning  fish  captured 
was  not  greater  than  in  previous  years,  1,113,000  eggs  were  procured,  of 
which  only  11^  i)er  cwit.  were  lost. 

During  their  development  249,000  eggs  were  reserved  to  keep  up  the 
supply  of  fish  in  Grand  Lake  Stream  and  744,000  were  distributed.  The 
average  length  of  the  fish  captured  this  year  exceeds  that  of  any  of  the 
four  preceding  years,'  the  longest  male  fish  being  twenty-four  inches 
and  the  longest  female  twenty-two  inches. 

Many  interesting  comparisons  of  the  results  obtained  during  the  sev- 
eral years  will  be  found  in  Mr.  Atkins'  very  interesting  report,  which  is 
appended. 
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The  first  spawn  was  taken  on  November  7,  and  the  spawning  was 
flnished  by  the  22d  of  the  same  month.  The  eggs  had  sufficiently  de- 
veloped to  be  shipped  by  the  6th  of  January,  and  were  distributed  to 
the  waters  of  many  States,  as  shown  in  Mr.  Atkins'  report 

Instructions  have  been  given  for  the  enlargement  of  the  facilities,  and 
as  the  fish  increase,  in  consequence  of  the  large  deposits  of  young  fish, 
the  spawn  procured  from  them  can  be  cared  for  and  properly  devel- 
oped. 

Should  the  operations  of  the  Commission  increase  in  the  future  as 
they  have  in  the  past,  arrangement  must  necessarily  be  made  for  the 
establishment  of  several  supplementary  stations  for  hatching  the  eggs 
of  the  Salmonidae.  At  present,  the  works  on  the  McGloud  Biver  for 
the  California  salmon,  those  on  the  Penobscot  Biver  for  the  Eastern 
sidmon,  and  those  at  Grand  Lake  Stream  for  the  land-locked  salmon 
are  the  only  ones  provided  by  the  Commission.  From  these  points  the 
eggs  are  forwarded  to  the  hatcheries  of  the  various  States,  and  the  dis- 
tribution and  deposit  of  the  f^  is  effected  largely  under  the  auspices 
of  the  State  commissioners.  As,  however,  there  are  large  central  districts 
available  for  the  fish,  where  there  are  either  no  State  commibsioners, 
or  such  as  are  without  the  means  for  further  treatment  of  the  eggs,  it 
has  been  thought  advisable  to  look  into  the  question  of  localities,  espe- 
cially in  the  Southern  and  Southwestern  States.  The  difficulty,  how- 
ever, is  to  find  an  ample  supply  of  water  sufficiently  cold  for  the  various 
species.  The  spring  water  in  the  South,  although  palatable  to  the  taste, 
is  usually  too  warm  for  hatching  and  preserving  the  fry  of  the  Eastern 
salmon  and  trout.  As  one  advantage  of  the  Califomia  species  of  sal- 
mon and  trout  over  their  allies  in  the  East  consists  is  their  greater 
adaptability  to  warm  water,  it  is  possible  that  this  project  may  after  a 
time  be  carried  out  successfully.  Among  other  points  which  have  been 
especially  urged  as  suitable  for  such  establishments  is  that  of  Hunts- 
ville,  Ala.,  where  a  large  spring  in  the  town  has  been  offered  for  the 
purpose. 

Shad  {Alosa  sapidisHma'), 

The  propagation  and  distribution  of  shad  were  continued  in  the  same 
localities  that  had  been  occupied  during  the  previous  year,  and  al- 
though the  season  was  somewhat  unpropitious^  the  aggregate  yield  of 
youngshad  was  increased  from  15,500,000  the  previous  year  to  16,062,000» 
and,  the  arrangements  for  the  distribution  having  been  much  improved, 
a  large  proportion  of  these  were  transferred,  to  outside  waters. 

Albemarle  Sound  Station, — ^Although  anxious  to  continue  the  work,  so 
successfully  inaugurated  in  previous  years  in  Albemarle  Sound,  it  was 
not  deemed  advisable  to  transfer  the  full  equipment  of  hatching  appa- 
ratus to  this  station,  as  they  proved  to  be  somewhat  too  unwieldy  to  be 
moved  with  safety  and  certainty  to  such  distant  points;  It  was  also 
anticipated  that  the  large  deppaits  of.  shad  made  in  previoua.years  m 
S.  Mis.  69 ^m 
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the  Potomac  and  Sosqnehaniia  Bivers  would  furnish  during  the  season 
of  1879  a  larger  supply  of  spawning  fish.  It  was  therefore  deemed  ad- 
visable to  retain  the  hatching  apparatus,  which  had  been  remedied  for 
operations  in  Maryland,  where  it  had  hitherto  been  so  successful.  It 
was  determined  to  rely  entirely  upon  the  steamer  Loolcout,  the  services 
of  which  had  been  secured  for  the  purpose,  and  accordingly  she  was  sent 
to  the  mouth  of  the  Chowan  Eiver,  in  charge  of  Mr.  Jno.  L.  Saunders, 
where  she  arrived  April  11.  The  season  not  being  very  &r  advanced 
at  this  time,  the  crew  were  employed  in  arranging  the  apparatus  until 
the  eleventh  day  of  April,  when  active  operations  were  commenced. 

The  equipment  of  the  Lookout,  as  in  previous  years,  consisted  of  six 
cones,  placed  on  the  deck  forward  of  the  pilot-house,  which  supported 
a  distributing  tank  to  supply  them  with  water.  These  cones  had  been 
perfected  under  the  direction  of  Mr.  Ferguson,  and  proved  thoroughly 
efficient. 

The  rest  of  the  apparatus  used  were  the  plunging  buckets,  also  an 
invention  of  Mr.  Ferguson,  the  machinery  for  operating  which  had  been 
much  improved. 

On  account  of  the  want  of  space  on  this  small  steamer,  a  hastily  con- 
structed pier  was  run  out  firom  the  wharf  at  Avoca,  and  the  use  of  a 
small  steam-engine  was  secured  from  Dr.  Wm.  B.  Gapehart,  proprietor 
of  the  fishery,  which  was  furnished  with  steam  firom  the  boilers  of  the 
Lookout,  and  provided  the  motive  power  to  operate  the  plunging 
buckets. 

From  the  11th  of  April  to  the  14th  of  May  the  Lookout  was  moored 
to  this  wharf,  her  small  pump  supplying  the  cones  which  were  used 
simultaneously  with  the  plunging  cylinders,  a  neat  arrangement  of  pul- 
leys having  been  substituted  for  the  levers  which  were  first  used  to 
operate  the  buckets. 

During  the  period  referred  to  5,295,000  young  shad  were  produced 
in  the  apparatus  described,  operated  by  the  limited  force  which  could 
be  accommodated  on  this  small  steamer.  As  this  apparatus  was  some- 
what hastily  improvised  and  much  altered  in  details  from  that  hitherto 
used,  the  reports  from  the  station  were  looked  forward  to  with  some 
anxiety. 

After  some  time  spent  in  experimenting,  Mr.  Saunders  reported  that 
the  machinery  did  exceedingly  well,  and  that  the  motion  was  better 
than  ever  before.  The  eggs  were  kept  moving  nicely,  and  the  young 
fish  came  out  strong  and  healthy.  He  estimated  the  number  of  eggs 
hatched  to  be  at  least  90  or  96  per  cent,  of  the  eggs  placed  in  the  cones. 

Of  the  6,296,000  first  produced,  2,116,000  were  turned  over  to  Mr.  S. 
Q.  Worth,  the  superintendent  of  fisheries  of  North  Carolina,  who  has 
always  co-operated  cordially  with  the  United  States  Commission,  to  be 
placed  in  the  waters  of  the  State.  A  distributing  depot  was  established 
at  Franklin,  a  station  on  the  Seaboard  and  Boanoke  Bailroad,  at  the 
head  of  navigation  of  the  Chowan  Biver,  and  instructions  were  given 
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to  ship  200,000  fish  nightly  by  the  two  altemating  steamers,  Ohowan 
and  Lota. 

These  shipments  kept  the  messengers  of  the  United  States  Commis- 
sion constantly  on  the  road  transferring  fish  to  the  waters  of  the  South 
and  the  Southwest,  besides  famishing  a  large  number  to  the  North 
Carolina  commission  to  be  deposited  in  local  waters. 

The  results  of  the  operations  at  this  station  were  most  satisfactory 
when  we  consider  the  limited  force  employed,  and  hearty  acknowledg- 
ments are  due  to  Mr.  Saunders  and  the  faithful  men  under  him. 

At  the  close  of  the  fishing  season,  on  the  14th  of  May,  the  Lookout 
was  transferred  to  the  head  of  the  Chesapeake  Bay,  where  she  was 
ntilized  in  transferring  fish  to  different  points  in  Maryland. 

Hamre  de  Orace  Station. — ^The  two  machinery  barges  having  been  re- 
modeled, and  the  lever  attachment  to  the  Ferguson  hatching  appar- 
atus having  been  replaced,  under  the  inventor's  direction,  by  a  much 
neater  and  more  compact  arrangement  of  pulleys,  the  space  made  avail- 
able by  this  change  was  utilized  for  the  accommodation  of  a  large  num- 
ber of  cones.  The  barges  were  transferred  early  in  April  to  Spesutie 
Narrows,  a  station  which  had  been  occupied  during  the  previous  years, 
and  a  x>ortion  of  the  hatching  force  placed  on  them  with  instructions  to 
examine  daily  tiie  fish  taken  by  the  large  haul-seines  and  gill-nets  oper- 
ated in  that  locality. 

The  first  rix>e  female  shad  was  secured  on  the  3d  of  May. 

The  immediate  charge  of  this  station  was  assigned  to  Mr.  F.  N. 
Clark,  of  Northville,  Mich.,  but  it  was  not  until  the  19th  of  the  month 
that  the  spawning  fish  were  at  all  plentiful.  From  that  time  until  the 
close  of  the  season  the  operations  were  attended  with  great  success, 
the  number  of  fish  produced  at  this  station,  under  the  charge  of  Mr. 
Clark,  amounting  to  9,500,000. 

Mr.  Saunders  and  a  portion  of  the  force  with  him  in  North  Carolina 
were  placed  on  the  Machinery  Barge  No.  2,  which  was  moored  about 
three  miles  to  the  north  of  Spesutie  Narrows,  not  far  from  the  town  of 
Havre  de  Grace;  but  operations  were  not  fairly  commenced  until  the 
30th  of  May,  from  which  time  to  the  close  of  the  season  1,252,000  shad 
were  produced,  making  an  aggregate  of  16,062,000  at  the  three  stations. 

The  disposition  made  of  these  fish  will  be  found  in  the  accompanying 
tables,  which  have  been  arranged,  for  easy  reference,  both  geograph- 
ically and  chronologically. 

The  Potomac  Biver  Btations.-^The  force  of  the  Commission  being  fully 
occupied  in  North  Carolina  and  on  the  Susquehanna,  operations  on  the 
Potomac  were  deferred  until  next  year,  when,  it  is  hoped,  a  satisfactory 
report  of  results  will  be  made. 

Carp    (Cuprinit  oarpio). 

In  the  report  of  the  Commission  for  1878  will  be  found  detailed  the 
account  of  its  labors  connected  with  the  culture  of  carp  up  to  the  end 


Digitized  by  VjOOQlC 


XXXYI     REPOBT  OF  COMMISSIONER  OF  FISH  AND   FISHEBIES. 

of  that  year,  and  especially  of  the  transfer  of  a  portion  of  the  fish 
(brought  over  from  Germany  by  Mr.  Hessel  and  deposited  first  in  the 
Bruid  Hill  Park  ponds)  to  the  Monument  lot^  in  the  city  of  Washington. 

The  fish  spawned  in  Druid  Hill  Park  in  1878,  but  unfortunately  they 
hybridized  with  some  gold-fish  that  had  accidentally  got  into  the  ponds, 
so  that  instead  of  having  any  carp  of  pure  breed,  there  were  about  2,000 
crosses;  these  were  destroyed,  as  being  of  no  special  value. 

The  work  of  1879  was  more  satisflEU^tory.  Six  thousand  young  of 
different  breeds  were  secured,  whereof  2,750  were  planted  in  Maryland, 
the  remainder  being  distributed  in  other  States.  The  number  of  fish 
given  to  each  applicant  was  from  twelve  to  sixteen.  The  demand  for 
the  carp  has  been  very  great,  and  the  calls  have  increased  so  rapidly 
as  to  render  it  doubtful  whether,  even  with  a  much  larger  production, 
all  the  requirements  can  be  met* 

TJie  Monument  8tation.^The  station  on  the  grounds  of  the  Washing- 
ton Monument  for  the  cultivation  of  the  carp  has  been  maintained  with 
great  efficiency  during  the  year,  under  the  continued  superintendence 
of  Mr.  Rudolph  Hessel.  Much  labor  has  been  expended  in  improving 
the  walks,  banks,  and  ponds,  and  in  plaiting  ornamental  trees  and 
shrubs,  including  the  introduction  of  quite  a  variety  of  water  plants,  as 
pond-lilies,  &c. 

In  April,  a  telephonic  connection  was  established  with  the  ponds, 
which  proved  of  very  great  importance,  giving  to  the  superintendent 
and  watchmen  the  means  of  instantaneous  communication  with  the 
offices  of  the  Commission  and  with  the  police  headquarters,  this  latter 
advantage  greatly  adding  to  the  safety  of  the  property. 

The  larger  pond,  to  the  west  of  Executive  avenue,  which  had  orig- 
inally been  one,  was  divided  into  two  by  constructing  causeways  from 
the  island  to  the  east  and  west  shores.  This  was  done  for  the  purpose  of 
enabling  the  contractors  for  the  White  House  lot  sewer  to  prosecute 
their  work  along  the  northern  half  of  the  pond  without  being  interfered 
with  by  the  water;  the  southern  half  was  accordingly  kept  filled  while 
the  northern  half  was  empty.  This  has  been  to  some  extent  a  source  of 
inconvenience  to  the  Commission,  but  has  greatly  facilitated  the  work 
connected  with  the  sewer. 

During  the  severe  winter  the  surface  of  the  ponds  was  frozen,  and 
the  use  of  the  north  pond  for  skating  purposes  was  permitted ;  the  east 
pond,  being  filled  with  fish,  was  carefully  kept  undisturbed  by  means 
of  placards  forbidding  the  entrance  of  skaters  upon  it;  no  difficulty 
was  experienced  in  maintaining  this  regulation.  From  time  to  time  ap- 
plications were  made  to  have  the  north  i)ond  flooded  for  the  improve- 
ment of  the  sport.  Unfortunately  the  inlet  pipes,  being  near  the  bottom 
of  the  pond,  made  it  impossible  to  allow  a  discharge  over  the  surface. 
It  may  be  a  question  whether,  when  the  supply  of  water  for  city  pur- 
poses is  greater,  it  may  not  be  expedient  to  have  at  hand  the  means 
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of  sarfacing  the  ice,  when  nmch  cut  up,  with  a  fresh  coat,  for  the  ben- 
efit of  the  skating  community. 

OThe  Arsenal  Station. — ^The  pond  at  the  arsenal  was,  as  before,  in 
charge  of  Mr.  Elliot  Jones,  chief  clerk.  The  scale  carp  were  planted  in 
the  pond,  and  the  few  yoang  fish  obtained  were  duly  distributed. 

It  is  proposed,  with  the  consent  of  the  military  authorities,  to  extend 
these  ponds  another  year,  so  as  to  render  them  more  available  for  their 
purposes. 

The  Druid  SiU  Park  Station. — ^The  United  States  Oommission  con- 
tinues to  be  under  many  obligations  to  the  commissioners  of  Druid  Hill 
Park  for  the  important  facilities  afforded  in  the  way  of  propagating  carp 
firom  the  parent  fish,  placed  there  on  their  arrival  from  Germany  in 
1877.  Kew  ponds  were  built  for  the  accommodation  of  the  fish,  in  part 
at  the  exx>euse  of  the  United  States  Fish  Commission.  They,  how- 
ever, were  not  ready  until  the  latter  part  of  the  season.  Had  they  been 
prepared  earlier,  the  production  would  probably  have  been  largely  in- 
creased. Distribution  of  about  3,000  carp  was  made  to  the  citizens  of 
Maryland,  that  number  constituting  nearly  all  the  fish  found  upon  draw- 
ing off  the  single  pond,  which  alone  it  was  considered  exx>edieut  to  lay 
bare. 

Transfer  of  Oerman  Carp  by  Dr.  Finsch. — ^The  importance  of  securing 
a  fr^sh  supply  of  the  best  varieties  of  Oerman  carp  for  distribution 
throughout  the  country,  induced  me  to  attempt  a  renewal  of  the  stock 
which  had  been  brought  over  by  Mr.  Hessel.  I  therefore  gladly  em- 
braced an  offer  made  by  Dr.  Otto  Finsch,  an  eminent  Oerman  natural- 
ist, to  bring  with  him,  on  an  intended  visit  to  the  United  States,  an 
additional  lot.  He  accordingly  ordered  from  Mr.  Eckhardt,  of  Lilbbin- 
Chen,  100  Mirror  carp,  a  year  and  a  half  old,  and  from  six  to  eight 
inches  long.  These  were  received  in  four  coal-oil  barrels,  each  containing 
twenty-five  fish.  They  came  over  on  the  "Lessing,''  of  the  Hamburg- 
American  packet  line,  leaving  Hamburg  on  April  23,  and  arriving  ut 
New  York  on  May  6.  The  total  loss  of  fish  on  the  passage  was  77,  leav- 
ing only  23  to  be  sent  to  Washington,  where  they  were  delivered  to  Mr. 
Hessel,  superintendent  of  the  ponds. 

A  detailed  account  of  the  circumstances  attendant  upon  this  trans- 
fer of  carp  will  be  found  in  an  mrtide  by  Dr.  Finsch  in  the  appendix. 

Crodfiflli  (G<idM9  fMrrhua), 

In  the  report  for  1878  a  reference  was  made  to  the  successful  hatch- 
ing of  codfish  at  the  Oloucester  station.  For  the  purjpose  of  determin- 
ing the  possibility  of  transporting  cod  over  long  distances,  a  small  num- 
ber of  the  young  fish  were  forwarded  by  express  from  Gloucester  to 
Washington,  arriving  January  26  in  excellent  condition.  These  were 
placed  on  exhibition  in  the  rooms  of  the  Committee  on  Appropriations 
in  both  House  and  Senate,  and  were  also  exhibited  to  the  President  and 
Cabinet.    On  the  2d  of  August  I  went  with  Mr.  Ferguson  from  Province- 
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town  to  Wood's  HoU  for  the  purpose  of  examining  into  the  possibilities 
of  hatching  cod  at  that  point  The  indications  were  strongly  in  favor 
of  the  snccess  of  snch  an  undertaking. 

Btrlped  Bass  or  Rock-fish  {Boooua  Uneatus). 

It  has  been  a  great  desideratum  with  the  Commission  to  find  a  locality 
where  the  striped  bass,  or  rock-fish,  can  be  obtained  for  purposes  of 
propagation  by  artificial  means.  I  regret  to  say  that,  so  far,  the  suc- 
cess of  the  Commission  in  this  respect  has  not  been  very  great.  During 
1879,  however,  the  opportunity  was  offered  to  make  some  experiments 
of  this  kind,  which  proved  to  be  highly  satisfactory.  The  fishery  of 
Dr.  W.  E.  Oapehart,  at  Scotch  Hall,  Albemarle  Sound,  the  seat  of  the 
shad-hatching  work,  furnished  on  May  6  three  large  females  with  ripe 
spawn,  the  eggs  of  which,  when  stripped,  filled  about  twelve  one-gallon 
cans.  The  eggs,  when  first  spawned,  were  pale  green,  slightly  larger 
than  those  of  a  herring,  becoming  after  impregnation  somewhat  larger 
than  the  eggs  of  the  shad.  They  were  transparant  and  almost  invisi- 
ble, excepting  for  an  oily  globule  whereby  the  presence  of  the  egg  could 
h^  detected.  These  eggs  were  placed  in  vessels  used  for  hatching  shad, 
some  in  cones  and  others  in  floating  boxes,  the  period  of  introduction 
being  midnight  of  May  6.  On  the  morning  of  May  9  almost  all  the 
eggs  were  hatched,  showing  a  much  more  rapid  development  than 
that  of  the  shad  eggs  under  similar  circumstances.  While  the  eggs 
were  thought  to  be  somewhat  larger  than  those  of  the  shad,  the  embryo 
was  considerably  smaller;  although  with  a  disproportionally  large  sized 
umbilical  sac,  they  escaped  readily  through  the  wire-cloth  used  in  the 
propagation  of  the  shad. 

A  number  of  the  fish  were  sent  to  Washington,  and  some  to  Balti- 
more, where  the  fish  were  deposited  in  the  hatching-house  of  Druid 
Hill  Park.  They  proved  to  be  muc}i  more  hardy  than  shad,  as  shown 
by  the  fact  that  some  of  the  young  were  kept  in  a  tin  pail  for  ten  days 
without  change  of  water  and  evinced  no  signs  of  suffering. 

Transfer  of  fish. 

Marine  arid  fresh-toater  species  to  California, — Upon  application  by  the 
fish  commissioner  of  California,  Mr.  Livingston  Stone  was  authorized  to 
undertake  the  transfer,  in  a  car  specially  arranged  for  the  purpose,  of 
a  series  of  fishes  and  invertebrates,  especially  of  striped  bass,  eels,  black 
bass,  and  lobsters.  The  principal  difficulty  was  in  regard  to  the  salt- 
water species,  for  whose  benefit  it  became  necessary  to  carry  a  large 
quantity  of  salt  water,  with  which  the  supply  in  the  reservoirs  was  from 
time  to  time  renewed.  For  some  weeks  before  starting  Mr.  Stone  had 
kept  about  a  thousand  gallons  of  water,  by  the  end  of  which  time  it  had 
become  perfectly  clear,  the  dead  matter  having  settled  to  the  bottom. 
It  was  a  matter  of  some  difficulty  to  procure  striped  bass  of  sufficient 
size  for  the  transfer.  They  were,  however,  by  permission  of  the  New 
Jersey  State  commissioners,  obtained  in  the  Navesink  River.    The  lob- 
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Bters  'were  seonred  from  Messrs.  Johnson  and  Young,  of  Boston ;  the  eels 
were  famished  from  Albany  by  Mr.  Seth  Green,  while  the  black  bass 
were  sent  ttom  Charleston,  N.  H. 

Mr.  Stone  started  for  the  West  on  June  12,  and  after  various  experi- 
ences arrived  with  comparatively  little  loss  of  fish  at  Sacramento,  where 
some  of  the  fi^sh-water  fish  were  planted.  The  striped  bass  were  placed 
in  the  Sacramento  Biver  near  Martinez,  and  the  lobsters  were  introduced 
in  the  water  at  Oakland  wharf. 

The  details  of  this  trip  will  be  found  in  the  appendix. 

Transfer  of  carp  from  Europe. — ^The  result  of  this  experiment,  made 
under  direction  of  Dr.  Finsch,  will  be  found  under  the  heading  of  carp. 

Tables  of  the  cUstzibation  of  fish. 

In  the  following  tables  will  be  found  the  record  of  the  distribution  of 
shad,  arranged,  first,  by  the  successive  dates  of  shipment,  and,  secondly, 
geographically  by  States.  In  the  report  of  Mr.  Stone  is  detailed  the 
distribution  of  the  California  salmon,  while  in  that  of  Mr.  Atkina  are 
given  the  {particulars  referring  to  the  distribution  of  the  Penobscot  and 
Schoodic  salmon.  The  shipments  of  carp  have  been  so  small,  compar- 
atively, as  scarcely  to  be  entitled  to  a  distinct  tabulation.  In  the  next 
annual  report  I  hope  to  present  a  minute  statement  of  the  entire  his- 
tory of  the  introduction  of  young  fishes  into  the  waters  of  the  United 
States,  so  far  as  the  agency  of  the  United  States  Commission  is  con- 
cerned, and  that  fix>m  the  earliest  dates.  To  these  I  refer  for  any 
defidences  in  the  present  account 
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II. — Geographical  record  of  distribution  of  shad  from  April  18, 
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30,000 

85,000 

80,000 

35,000 

8^000 

85,000 

800,000 

60,000 
80.000 
150,000 
115,000 
110,000 
100,000 

25,000 
100,000 

80,000 
160,000 

100,000 
60,000 
160,000 

100,000 
126^000 
100,000 
60,000 

140,000 

60.000 

200,000 


Alabama.. 

...do 

...do 

...do 

...do 

Arkansas. 

...do 

...do 

...do 

Delaware. 

...do 

...do 

...do 

Florida... 

...do 

Georgia  .. 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


...do. 


....do 

Kansas  .... 

...do , 

...do 

...do 

...do 

...do..... 

...  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Kentucky  . 
..  do...... 

Louisiana.. 

...do 

...do 

...do 

...do 

...do 

Maryland.. 


Near  Union  Springs . 

do 

Colombos 

Lebanon 

Tnscaloosa 

Bailroad  crossing  — 

do 

do 

Fulton 

Seaford 

Blackbird  Station.... 

Clayton 

Milfcrd 

Kailroad  crossing . ... 

do 

Columbus 

Railroad  crossing 

do 

Macon 

Covington 

Conyers 

Raiuoad  crossing . ... 
Gainesville 


Resaca 

Tcrre  Haute 

Indianapolis 

LaCygne 

Manhattan 

Railroad  crossing . 

do , 

EUsworth 

Reading 

Emporub 

Cottonwood  Falls. 

Florence 

do 

Halstead 

Hutchinson 

£1  Dorado 

Great  Bend , 

Lamed 

Shepherds  vUle 

......do    

Railroad  crossing . 
do 


do    

do 

do   

!  Monroe 

Spesutie  Narrows. 

Cordova  Station  . . 

do   

Salisbury 

Savage  


.do 

-do 

.do.. 

.do 

.do I  Laurel 

.do Spesutie  Narrows. 


.do. 
.do. 
.do. 
.do. 


...do Whaleysvffle 


Havre  de  Grace 

Spesutie  Narrows. 

Federalsburg 

Spesutie  Narrows. , 


do j  Near^rlin 

do Spesutie  Narrows. 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


do 

do 

Henderson 

Spesutie  NaiTows . 


Millingtnn 

Centreville 

Spesutie  Narrows . 
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Jntrodnotton  of  flab. 


Trfbataiy  of- 


Tmufer  in  chaitce 
of— 


Bemwks. 


PeaBiver 

Coneenh  Sirer 

Tombisbee  Birer 

Bii^WlUft  Creek 

Black  Warrior  Birer  . . 

Little  Bed  BiTor 

Saline  Birer 

Ouaebita  Biver 

Bed  Birer 

Kanticoke  Biver 

Appoqainimink  Creek. 

Duck  Creek 

If  iapiUion  Creek 

OciUaBiver 

Ookolockonee  Birer . . . 
Cbattaboochee  Birer . . 

Allapabaw  Birer 

ZitUe  Birer 

Ocmnlgee  Birer 

TJloo&nbancbee  Birer . 

Yellow  Birer 

TngalooIUrer 

Gbattahoocbee  Birer  — 


Cboctawbatobee  Birer. 

Escambia  Birer 

Mobile  Bay 

Cooea  Birer 

Tombigbee  Birer 

Black  Klrer 

Onacbita  Birer 

Black  Birer 

li&flsisaipDi  Birer 

Cbesapeake  Bay 

DelawareBay 

, do 

do 

Gnlf  of  Mexico 

do 

Appalacbicola  Birer. . . 

Sawanee  Birer 

do 

Altamaha  Birer 

Ocmnlgee  Birer 

......do 

Barannah  Birer 

Appalaohioola  Birer . . . 


Cooea  Birer 

Wabaab  Birer 

Wblte  Birer 

Marhia  deaCysnes  Birer. 

BlneBtrer 

Bepnblican  Birer 

Solomon  Birer 

Smo^  Birer 

Maiate  dee  Cygnea  Birer. 

Keoebo  Birer 

Cottonwood  Birer 

do , 

Doyle  Creek 

liftle  Birer 

Cow  Birer , 

Walnnt  Birer 

do 

Pawnee  Birer 

8aU  Birer 

do 

Boimdaway  Creek 

Tensas 

Bayou  Macon 

BoBuf ; 

Clear  Lake 

Ooacbita  Birer 

Soaqnebanna  Birer 


Ides  Creek 

Wre  Mills  Creek... 

Wicomico  Birer 

Painxent  Birer 

do 

Soaqnebanna  Birer.. 


Alabama  Birer 

Obio  Birer 

Wabasb  Birer 

Osage  Birer , 

Kansas  Birer , 

do 

do 

do 

Osage  Birer 

Arkansas  Birer 

Keosbo  Birer 

do , 

do , 

Arkansas  Birer.... 

do 

do 

do 

do 

Obla  Birer 

do 

Mississippi  Birer. , 

do 

Tensas  Birer , 

Onacbita  Birer..., 


Black  Birer 

Cbesapeake  Bay . 


do 

Miles  Creek 

Cbesapeake  Bay . 


isapeake 

!do"."* 
.do. 


do 

do 

Ifsnticoke  Birer 

Sosqnebanna  Birer  .... 

Poeomoke  Birer ....... 

Sabit  Micbael's  Birer.. 
Soaqnebanna  Birer .... 


do 

do 

Cboptank  Birer  — 
Soaqoebanna  Birer . 


CbesterBlrw 

Corsica  Creek 

Soaqnebanna  Birer . 


.do. 
.do. 
.do. 
.do. 

.do . 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 

.do 

.do. 

.do. 


L.  Enmlien. ...... 

...do 

C.  W.  Sobnerman  . 

J.  F.  Bills 

...do 

W.  M.  Boss 

...do 

...do 

..  do 

Tbos.  flngblett,  jr. 

....do 

...do 

...do 

C.  W.  Sobnermazm 

...do 

L.  Kumlien.... 
C.  W.  Scbnermann 

...do 

J.  F.  Ellis 

C.  W.  Scbnermann 

...do 

H.E.  Qninn  ... 
...do/. 


...do 

...do 

Newton  Simmons. 

J.F.EUls 

...do 

....do 

...do 

...do 

...do 

...do 

...do 

..-.do 

...do 

...do 

...do 

...do 

....do 

...do 

...do 

Newton  Simmons. 

H.E.  Qninn 

...do.. 

...do 

...do 

...do 

...do 

United  States  and 

MarrlaDd. 
Tbos.Hnghlett,Jr. 

...do 

Lerin  Campbell . . . 

J.F.Ellis: 

...do 

United  States  and 

Maryland. 

...do.. 

...do 

Tbos.Hngblett,jr. 
United  Stotes  and 

Maryland. 
Lerin  Campbell... 

...do 

United  States  and 

Maryland. 

...do: 

...do 

Tbos.Hngblett,Jr. 
United  States  and 

Maryland. 
Lerin  Campbell. . . 

...do :. 

United  States  and 

Maryland. 


One*balf  of  one  can  of  fisb  died 
wbile  takingit  from  Gaines- 
rilletotbenrer. 


Digitized  by  VjOOQlC 


XLVIII    REPORT   OF   COMMISSIONER   OP   FISH   AND   FISHERIES. 

n.^Geograpkioal  record  of  distribution  of  $had  from  April  18, 1879,  to 


Date. 


May  80 

81 
31 
81 

June   1 
1 

1 

1 
2 
2 
2 
8 
8 
8 

i 
4 

6 

7 
8 
8 

9 

10 
10 
10 
10 
10 
10 
10 
10 

11 
11 


11 

14 

14 

Apr.  26 

May  13 

20 

20 

20 

20 

31 

.81 

31 

Jane  14 

14 

Apr.  18 

18 


Place  whence 
taken. 


Speentie  Narrows . 


....do. 
....do. 
....do. 


...do. 
....do. 
....do. 


....do 

...do 

...do 

Old  Bay  Fishery.. 

Spesutle  Narrows. 

— do 

....do 


..do. 
..do. 

....do. 
....do. 
...do. 
....do. 

...do. 
....do. 
....do. 
...do. 
...do. 
....do. 
...  do. 
....do. 
....do. 

...do. 
....do. 


..do. 
..do. 


...do 

Avoca 

.  do 

Spesutie  Narrows . 

..^do 

...do 

..  do 

...do 

.-do 

...do 

...do 

..  do 

Scotch  Hall  Fish- 
ery, Avooa. 

Scotch  Han 


...do 

Avoca 

Scotch  Hall. 

Avoca .. 

Scotch  Hall. 

...do 

...do 


18) 
toS 
24  > 
21 
21 
21 
21 
24 

24 
24 

24 

24 
21 

24 
24 


25     Arooa. 


Avoca 

....do 

Scotch  Hall. 

....do 

...do 


Number  of  fish— 


Originally 
taken. 


150,000 

200,000 

'406*000' 

40,000 
200,000 
800,000 

400,000 
800,000 
200,000 
120,000 
800,000 


150,000 

175.000 
150.000 

100,000 
85,000 
175,000 
100,000 

137,000 
200,000 
125,000 
200,000 


150,000 

126.000 
200,000 


160,000 
75,000 

200,000 
150,000 
65.000 
200,000 


200,000 


150,000 

"io6,'ooo' 


50,000 

80,000 
70,000 
80,000 
70,000 
100,000 

50,000 
25,000 

100,000 

100,000 
25,000 

60.000 
100,000 

100,000 


Actnally 
planted. 


150,000 

100.000 
100,000 
400.000 

40.000 
200,000 
800,000 

400,000 
300,000 
200,000 
120.  too 
150,000 
125,000 
150,000 

175,000 
150,000 

100,000 
85.000 
175.000 
100,000 

137.000 
200.000 
125.000 
50.000 
25.000 
25,000 
60.000 
50.000 
150,000 

105,000 
140,000 


160.000 
75,000 

200.000 
150,000 
25,000 
60,000 
50.000 
50,000 
60,000 
50,000 
75,000 
7^000 
75,000 
75,000 
100,000 


50,000 

80,000 
70,000 
30,000 
70,000 
100,000 

I   60,000| 

05,000 

I  116,000j 

60,000 
100,000 

100,000 


State. 


Maryland. 


do. 
do. 
.do. 

.do. 
.do. 
.do. 

.do- 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 

.do. 
.do. 

.do. 

do. 

do. 
.do. 

.do. 
.do. 
.do. 
.do. 

do. 
-do. 

do. 
.do. 
.do. 

.do. 
..do. 


.do. 
.do. 


...do 

Mississippi 

do 

...do 

...do 

...do 

..do 

MLssoari 

...do 

...do 

....do 

....do 

North  Carolina . 


.do. 

.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 

.do. 

.do. 
.do. 

do. 
.do. 

.do. 


Introdnction  of  fish. 


Town  or  place. 


Spenstie  Narrows. 


Middletown  ... 

do 

Battery  Light . 


Havre  de  Grace.... 

Elkton 

Spesutie  Narrows. 

Battery  Light 

Port  Deposit 

Spfisutie  Narrows- 
Old  Bay  Fishery.. 

Princess  Anne 

Newtown     

Spesntie  Narrows. 


Cockeysville... 
Battery  Light  , 


Spesntie  Narrows. 
Old  Bay  Fishery... 

Relay  Station 

Spesutie  Narrows. 


Old  Bay  Fishery . 
Point  of  Rocks  . . 

Patnxent  

Federalsbnrg  — 
A  irey's  Station  .. 

Cambridge 

Hillsborough  .... 

Henderson 

Battery  Light ... 


Railroad  crossing. 


Little  FtOhi... 
Port  Deposit.. 


Havre  de  Grace.. 

Jackson 

Meridiim 


Ripley . 

Railroad  crossing 

do 

do 

Franklin 

Piedmont 

Poplar  Hluflh 

Gates  Springs 

15  mUos  from  Arcadia  . 
Weldon 


Avoca  

Near  Warsaw.. 

do 

Rocky  Mount. . 

Near  Warsaw  . 


Scotch  HrU  Fishery . 
PoUocksville 

do 

NearMUbumie 


.do. 


Scotch  Hall  Fisheiy  . . . . 
Near    Kirby's    Bridge 

(Warsaw). 
Mount  OUve 
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Inttodnetkin  of  flah. 


Stream. 


Txibniary  of* 


Transfer  in  charge 
of- 


BflmarVai 


flatqnehaTina  Biver . 


Ttawifi  BH  TTIrnr 

Bohemia  Hirer 

Soaqnehanna  Birer . 


Cheaapealce  Bay . 


do 

Elk  River 

Soaqoehann*  Biyer . 


•«•... do  ............ 

do 

do 

do 

Hoookin  Biver 

Pooomoke  Biver 

Soaqnehanna  BiT«r . 


Gmpowdcr  Blrer  . . 
1  Biver. 


do 

do 

Patapsco  Biver 

Boaquehanna  Biver . 


do 

Potomac  Biver 

Patuxeot  Biver 

SaDticoke  Biver 

TnuMqaakinc  Biver . 
Bbrkwater  River. . .. 

Tackaboe  Biver 

Choptank  Biver 

Saaqnehanna  Biver .. 


Oimpowder  Biver. 


.do. 
.do. 
..do. 

.do. 
..do. 
..do. 

..do. 
-do. 
..do. 
.do. 
.do. 
..do. 
..do. 

..do. 
..do. 

.do 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 


United  Statea  and 

Harvland. 
ThoB.Hiighletl,Jr. 

— do 

IJnited  States  and 

Maryland. 

....do 

Tho8.Hnghlett,Jr. 
United  States  and 

Maryland. 

....do. 

....do 

....do 

...do 

ThoB.Haghlett,jr. 

— do 

United  States  and 

Murland. 
Thos.Hngblett,Jr. 
United  States  and 

Maryland. 

....do 

...do 

William  Hamlin.. 
United  States  and 

Maryland. 

...do 

J.F.Ellis 

W.MBqss 

Thos.HaghlettiJr. 

do •.... 

...do 

...do 

...  do 

United  States  and 

Maryland. 
K.Simmons 


Potomac  Biver 

Hasqiwhnmia  Biver. 


do 

Pearl  Biver 

Chnnky  Biver 

Titm^  Biver 

Talkhatehie  Biver. 

Tocana  Biver 

Talaboaha  Biver  .. 
Iferamee  Biver..... 
Bif  Black  Biver... 


Chesapeak< 


:eBay. 


.do. 


J.P.Ellis 

United  Stotes  and 
Maryland. 


Lost  all  the  flah  In  one  c 


Station  Na  2. 

50,000  ftx>m  Station  No.  2. 


50,000  from  Station  No.  8. 


Nearly  all  in  one  can  died. 

60^  fish  lost  before  leaving 
Havre de Grace;  iMdanooin 
good  condition,  turned  over 
to  Mr.  Creveling,  of  Pa. 


James  Biver 

Ban  Francoia  Biver . 
Boaooke  Biver 


Gulf  of  Mexico 

Chickasawhee  Biver. . 


Yasoo  Biver 

do 

do 

Mississippi  Biver. 

White  Biver 

do 


Albemarle  Sound . 


J.F.ElUs 

C.  W.  Schnermann 

J.P.Ellis 

...do 

...do 

...do 

I^Kumlien 

..-.do 

...do 

...do 

...do 

C.J.Huske 


100,000  from  Station  No.  1 
Eailieet  flsh  ont  of  egg. 


Albemacle  Soond . 


fifaEBasa 

do 

Tar  River 

do 

BxBoia 

▲UniDarie  Soond . 
Trent  Btver 


Atlantic  Ocean ... 

Cape  Fear  Biver. 

.....do 

Pamlico  Sound.... 

do 

Cape  Fear  Biver.. 

Atlantic  Ocean .. 
Neuse  Biver 

do 


&  G.Worth. 


Tom  Taylor 

...do. 

J.  A.  Woodward . 

...do 

C.J.Huske 


Tom  Taylor  . 
...do 


.do. 


Nease  Biver. 
do 


Pamlico  Sound. . 
do 


W.  M  Buaa . 
...do 


^Muarle  Sound. 
Bu  sons. ......... 


Athmtic  Ocean  .. 
Cape  Fear  Biver. 


J.P.Heywood... 
CJ.Huake 


Creek do . 

S.  Mis.  50 TV 


J.  A.  Woodward . 


;  The  25,000  were  4  daya  old 
,  when  taken  up,  and  were 
:    40  hours  en  route. 

;  The  25,000  were  4  daya  old 
when  taken  up,  and  wer» 
L    88  houra  en  route. 
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Date. 


Plaoe  whence 
taken. 


Ktunber  offish^ 


Oriffinally 
taken. 


Aotnally 
planted. 


State. 


IntrodnctioD  of  fish. 


Town  or  place. 


Apr.  25 

20 

2» 

Hay    2 

2 

8 

6 

8 
0 
9 
12 
18 
Jane  7 
Apr.  80 

Hay    8 
5 


June  2 
2 
2 
2 
13 
13 
Hay  10 
19 
21 
21 
22 
22 
22 
22 
2 


Avoca 

...do 

....do 

...do 

...do 

...do 

....do 

...do 

Salmon  Creek 

...do 

...do , 

...do 

Spesatie  Karro  ws 
Avoca , 

...do 

...do 


Spesntle  Narrows 

.:.do 

...do 

...do 

Old  Bay  Fishery.. 

...do 

Spesatie  Narrows 

....do 

....do 

....do , 

.-..do. 

....do 

....do 

....do 

Avoca 

.-..do 

....do 


100,000 
76,000 
150,000 
100,000 
100,000 
150,000 
240,000 

15,000 
215,000 
210,000 
250,000 
500,000 
100,000 
825,000 

76.000 
160,000 


250,000 


..do. 
..do. 
..do. 
..do. 
..do. 


Jane  3 
9 
9 
9 
13 
13 


.do. 
.do. 


Spesatie  Narrows. 

..do 

...do 

...do 

...do 

...do 


20,000 
15,000 
200,000 


175,000 
'200,000' 


120.000 
25,000 
100,000 

76,000 
150.000 
75,000 
95,000 
225,000 


100,000 
250,000 

225,000 
^,000 


125,000 


100,000 
75,000 
150,000 
100,000 
90,000 
150,000 
100,000 

16,000 
215.000 
210,000 
250,000 
600,000 
100,000 


75,000 


100,000 
75,000 
25,000 
60.000 
20.000 
15,000 

100.000 

100.000 
90,000 
85.000 
60,000 
50,000 
50.000 
50.000 

120,000 
25,000 

100,000 

75,000 
150.000 
75.000 
95,000 


100,000 
80.000 


200,000 
65,000 
65,000 
70,000 
65.000 
60,000 


North  Carolina . 

...do 

...do 

...do 

...do 

...do 

North  Carolina  . 

North  Carolina . 

...do 

...do 

..do 

North  Carolina  . 

Ohio 

Soath  Carolina.. 


...do. 
...do. 


Tennessee . 

...do 

...do 

...do 

...do 

...do 

Texas  

...do 

...do 

....do 

...do 

....do 

...do 

....do....... 

ViMlnla... 

....do ...... 


.do. 
.do. 
..do, 
.do. 
.do. 


....do. 
....do. 


West  "Virginia . 

....do..... 

....do 

....do   

....do 

....do 


SockyHoant... 

Aviica 

Weldon 

...do 

HUhamie 

Avoca 

Near  Salishary  . 


Avoca , 

do.... 

do.-.. 

do.... 

Deep  Bend. 
Fremont . . . 


Begin  Clniioh.' 


Nashville 

Johnson  vUle 

Dresden , 

Padncah 

Knoxville 

Chattanooga' 

Minneola 

Dallas 

Heame 

Austin 

NearColnmhos... 

NearLuling 

NearSeqain 

San  Antonio 

NeartVanklin.... 

Franklin — 

Nottoway  Station. 


.do. 
.do. 
.do. 
.do. 


Nottoway  . 
Franklin... 


Piedmont 

Rowlesbarg 

Grafton 

Clarksburg 

Hinton 

Baiiroad  crossing . 


16,842,000  I  15,689,600  | 
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LI 


IntxtidnetioB  of  fish. 

Transfer  in  charge 
of— 

Stxvftin. 

Tributary  of-— 

Bemarka. 

TarKirer       

Pamlico  Sonnd. ........ . 

W.M.RUS8 

J.  A.  Woodward., 
.do   

Solmco)  < Jr^ek .....^.-r^ 

Chowan  River 

*RAATlnltA   RiVAlT            

Alh»mnrlA  Hnnnd 

do       

do 

....do 

KeaM  River  ............. 

Pamlico  Sound 

Chowan  River .......... 

C.J.Hoske 

J.  A.  Woodward  .. 

C.  J.  Huske  and 

Tom  Taylor. 

&lBum  Creek 

Yadkin  Biyer 

Peedee  River 

do 

do                

.  .      do   

do 

W.M.RU88 

do                 ........ 

do             

North  Rtver        .......... 

Albemnri^)  8onnd  --, 

Sunlnaky  lUrer  .«** 

Lake  Erie 

H.RQainn 

Tanied  over  to  South  Caro> 

Coooer  SIti^p    .   ......... 

J.  A.  Wood  ward.. 

Una  nearly  a  total  loss. 

8  cans  of  fiah  dead  before 

Tran^ftftAA  Rivei*     ....... 

Ohio  River 

do        

do    

leaving  Franklin,  2  more 
died  before  reaching  Wcl- 
don,    balance    died    after 

^st  Obion  River  ........ 

...  do  

West  Obion  River 

do 

....do    

Holstnn  River    .......... 

Tennessee  River 

Ohio  River 

J.r.Ellis 

Station  No.  2, 

Tfuncaaee  River ......... 

...  do  

RfthinA  RtTAT      __      

Gulf  of  Mexico 

H.£.Qainn 

do 

TrinitT  River............ 

do 

TtraxoA  TCf  Tf^i*      .•..■••««• 

do       

L.Kumlien 

...do 

Colorado  River  .- 

do 

....    do          

do 

do   

San  \farciia  RIvat  ....... 

Onadalnne River  ....... 

GniMlalupe  River 

5^An  Antfmio  Riv4^r  .....t 

Gnlf  of  Mexico 

..  do          

do 

do     

Blackwacer  River. ....... 

Chowan  River 

Tom  Taylor 

a  G.Worth 

J.  A.  Woodward  & 

6.  H.  Williams. 
G.H.  Williams.... 
J.  A.  Woodward.. 

W.M.Ra8s 

....do 

do                

do 

Vottowav  River......... 

Chowan  River  .......... 

do           

do 

do 

.    ..  do    

do 

do 

do 

do. 

Shlppe<l  by  steamer  from  Nor- 
folk for  Crisfleld.  Heavy 
storm  caused  a  delay  and 
all  fish  died. 

do          

do 

Taylor  and  Wood- 
ward. 
J  P  Ellis  

Bbekwater  River 

Chowan  River 

Chesapeake  Bay 

Ohio  River...... 

Pish  in  bad  condition!  all  but 

H.E.  Qninn 

Jt,  Knmlien  ....... 

...  do 

80/m  died  befote  leaving 
Norfolk,  Va. 
Lost  all  fish  in  1  can. 

f'liftAt  Rivf>r              ........ 

Tr«»«rt*«  "VrnJlAV         ....... 

do 

we^VarV  River  ........ 

......do 

...  do 

KewRiver        ... - 

H.E.Qalnn 

do 

25,000  from  Station  No.  8. 

OrM>nhri«a*  Riv^  ........ 
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I.-THE  MARINE  ALGiE  OF  NEW  ENGLAND. 


By  Prof.  W.  G.  Farlow. 


INTRODUCTION. 

This  report  is  intended,  with  the  exception  of  the  Diatomea,  to 
iiiClade  all  the  marine  species  at  present  known  to  occur  on  the 
coast  of  the  United  States  from  New  Jersey  to  Eastport,  Me.,  and 
a  few  species  are  mentioned  which,  although  they  have  not  yet  been 
foand  within  our  limits,  are  nevertheless  to  be  expected  from  the 
fact  that  they  occur  on  the  neighbor! i>g  coast  of  the  British  provinces. 
In  preparing  the  report  I  have  attempted  to  present,  in  a  compact  and 
moreor  less  popular  form,  a  description  of  the  different  orders  and  si>ecies 
of  sea- weeds,  so  that  persons  who  frequent  the  coast  of  New  England, 
and  especially  those  in  the  service  of  the  Fish  Commission,  may  have 
at  hand  the  means  of  determining  the  forms  found  in  our  waters.  The 
descriptive  portion  of  the  report  is  preceded  by  a  short  account  of  the 
general  structure  and  classification  of  sea- weeds,  which  is  necessary  in 
the  present  case,  because  there  is  no  generally  accessible  book  in  the 
English  language  which  gives  a  good  account  of  the  modern  views  of 
the  classification  and  structure  of  algse. 

The  list  of  papers  relating  directly  to  New  England  alg©  is  very 
meager.  In  January,  1847,  Prof.  J.  W.  Bailey  published  in  the  Ameri- 
can Journal  of  Arts  and  Sciences  a  paper  entitled  Ifotes  on  the  Algce  of 
ike  United  States.  He  eniimerates  50  species  found  in  New  England, 
but  some  of  the  number  are  apparently  erroneously  credited  to  our 
coast.  Two  continuations  of  the  article  appeared  in  May,  1847,  and 
July,  1848,  in  the  former  of  which  19,  and  in  the  latter  17,  species  new 
to  New  England  are  enumerated.  In  1847  Mr.  S.  T.  Olney,  in 
the  Proceedings  of  the  Providence  Franklin  Society,  published  a 
paper  on  Rfiode  Island  Plants^  in  which  he  mentions  45  species 
of  algse.  Most  of  the  species  in  the  papers  above  mentioned  had 
been  submitted  to  Prof.  W.  H.  Harvey,  of  Dublin.  The  classic  work 
of  Harvey,  the  Nereis  Boreali- Americana^  of  which  the  first  two  parts 
were  published  in  the  Smithsonian  Contributions  to  E^nowledge  in  1852, 
and  the  third  part  in  1857,  is  the  only  elaborate  account  ever  published 
with  regard  to  the  sea- weeds  of  the  United  States,  and  it  has  always  been 
the  standard  authority  on  the  subject.  Since  the  appearance  of  Harvey's 
great  work  comparatively  little  has  been  added  to  our  knowledge  of  the 
sea- weeds  of  New  England.    In  the  Eeport  of  the  United  States  Fish 
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Commission  for  1870-'72  is  a  Idst  of  the  Marine  Algce  of  the  South  Coatft 
of  New  England^  in  which  103  species  are  enumerated ;  and  in  the  report 
for  1875  is  a  List  of  the  Marine  Algce  of  the  United  States,  intended  as  a 
catalogue  of  the  sea-weeds  exhibited  by  the  Commission  at  the  Centen- 
nial Exposition,  in  which  additions  were  made  to  the  New  England  flora. 
Besides  the  papers  referred  to,  I  would  mention -4.  ^/cb  R1iodiace(e,hj  S.T. 
Olney,  published  in  1871 ;  List  of  Marine  Algce  Collected  near  Eastportj 
Me.j  by  Prof.  D.  C.  Eaton* ;  two  papers  by  the  writer  in  the  Proceed- 
ings of  the  American  Academy  of  Boston  t ;  and  List  of  the  Marine  AlgcB 
growing  in  Long  Island  Sound  toithin  20  miles  of  New  Haven,  by  F.  W. 
Hall|.  A  series  of  dried  specimens  has  been  published  conjointly  by 
Dr.  C.  L.  Anderson,  Prof.  D.  C.  Eaton,  and  myself,  under  the  title  of 
Algce  Am.-Borealis.  The  130  species  already  published,  in  three  fasciculi 
of  30  sets  each,  contain  a  number  of  the  more  interesting  New  England 
forms.  A  set  has  been  presented  to  the  Fish  Commission,  and  that,  to- 
gether with  the  large  set  prepared  for  the  Centennial  Exhibition,  to  bo 
deposited  hereafter  in  the  National  Museum,  will  place  in  the  hands  of 
the  members  of  the  Commission  sufficient  material  to  render  the  task  of 
determining  our  species  comparatively  easy. 

It  will  be  seen  that  we  rely  almost  wholly  on  Harvey's  Nereis  for  our 
knowledge  of  New  England  algae,  and  it  is  surprising  that  so  few  species 
have  been  added  to  the  flora  in  recent  years.  Of  the  species  recently 
added,  by  far  the  larger  number  are  insignificant  in  size,  the  rare  Ne- 
mastoma  Balrdii  being  almost  the  oidy  species  which  would  attract  the 
eye  by  its  beauty.  Professor  Harvey  himself  spent  but  a  few  weeks  on 
the  New  England  coast,  and  we  must  either  suppose  that  the  collectors 
of  Harvey's  time  were  more  acute  than  those  of  the  last  few  years,  or 
else  that  the  New  England  flora  is  very  poor.  That  the  flora  is  not  very 
rich  in  species,  even  for  a  temperate  region,  is  probably  true,  but  it  is 
too  soon  to  assume  that  it  is  exceptionally  poor. 

The  number  of  species  which  are  so  large  and  striking  as  to  attract 
the  amateur  collector  is  nowhere  large  in  temperate  regions,  and  the 
so-called  richness  of  a  flora  is  generally  dependent  upon  the  number  of 
small  and  insignificant  species,  which  are  recognized  only  by  those  who 
make  a  careful  microscopic  study.  One  reason  for  the  apparent  pov- 
erty of  our  marine  flora  is  that  our  collectors  have  generally  been  ama- 
teurs, who  pass  a  few  weeks  upon  the  shore  and  gather  only  the  more 
beautiful  and  striking  species.  The  number  of  persons  who  make  micro- 
scopic examinations  of  our  algae  is,  however,  increasing,  and,  as  a  result, 
numbers  of  small,  but  interesting,  species  have  within  a  short  space  of 
time  been  brought  to  light,  and  it  now  seems  likely  that  the  New  Eng- 
land flora  is  by  no  means  so  poor  as  was  formerly  supposed.    The  sever- 

•  Trans.  Conn.  Acad.,  vol.  ii,  part  2,  1873. 

t  List  of  the  Marine  Algae  of  the  United  States,  Proc.  Am.  Acad.  Art.  and  ScL,  voL 
X  (n.  8.  ii),  p.  351.  On  some  Algao  new  to  the  United  States,  L  c,  vol.  xii  (n.  s.  iv), 
p.  235. 

X  BuUetin  of  the  Torrey  Botanical  Club,  voL  vi,  No.  21,  Sept.,  1876. 
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ity  of  the  climate,  too,  renders  it  difficult  to  collect  daring  the  winter 
and  early  spring  months,  when  the  species  to  be  found  are  to  a  great 
extent  different  irom  those  which  flourish  in  summer.  A  rich  harvest 
might  be  expected  by  an  algologist  who  should  pass  the  winter  and 
spring  at  some  exposed  point  upon  the  coast  The  summer  species  may 
be  said  to  be  tolerably  well  known,  but  our  knowledge  of  the  winter 
forms  is  very  deficient. 

For  the  purpose  of  examining  the  algae  of  the  coast,  I  have  visited 
Eastport,  Portland,  Cai)e  Ann,  Wood-s  Holl,  Mass.,  where  I  passed  two 
summers  with  the  Commission,  Newport,  Koank,'  Conn.,  and  Green- 
I)ort,  L.  I.  Unfortunately,  I  have  not  been  able  to  make  any  excursions 
daring  the  winter  months,  except  to  the  coast  near  Boston,  at  Nahant  and 
Mai'blehead,  and  my  knowledge  of  the  winter  species  is  derived  from 
specimens  sent  by  correspondents.  ^ 

In  this  connection  I  would  express  my  sincere  thanks  to  correspond- 
ents who  have  aided  me  by  specimens  and  information,  and  I  would 
acknowledge  especially  my  obligations  to  Prof.  D.  C.  Eaton,  of  New 
Haven ;  Mr.  Horace  Averill  and  Mr.  A.  R.  Young,  of  Brooklyn ;  Mr. 
C  B.  Puller,  of  Portland ;  Mrs.  A.  L.  Davis  and  Mrs.  M.  H.  Bray,  of 
Gloucester;  Miss  M.  A.  Booth,  Mrs.  Corcoran,  Mrs.  J.  T.  Lusk,  Mrs. 
Beebe,  Mr.  F.  S.  CoUins,  and  others,  whose  names  are  appended  to  the 
different  species  described.  I  am  particularly  indebted  to  the  Fish  Com- 
mission for  their  valuable  aid  in  enabling  me  to  dredge  and  collect  in 
various  interesting  localities  in  Southern  Massachusetts,  at  Koank,  and 
at  Gloucester,  and  to  Mr.  Alexander  Agassiz  for  facilities  for  examining 
the  coast  at  Newport.  With  the  materials  at  hand  I  have  attempted  to 
review  critically  the  sjiecies  of  our  coast,  and  for  this  purpose  it  was  neces- 
sary to  compare  them  with  the  alg»  not  only  of  Great  Britain,  but  of 
the  other  shores  of  Europe.  I  am,  above  all,  indebted  to  Dr.  Edouard 
Bomet,  of  Paris,  who  has  constantly  furnished  information,  both  with 
regard  to  structure  and  nomenclature,  without  which  it  would  have  been 
impossible  for  me  to  form  an  accurate  judgment  concerning  American 
species.  I  would  also  return  my  thanks  to  Prof.  J.  G.  Agardh,  of  Lund ; 
to  Prof.  J.  E.  Areschoug,  Dr.  W.  B.  Wittrock,  and  Dr.  F.  J.  Kjellman, 
of  Upsala,  through  whose  kindness  I  have  been  able  to  examine  very 
complete  sets  of  Scandinavian  and  Arctic  algse,  which  have  a  special 
bearing  on  the  New  England  flora ;  to  Prof.  E.  Perceval  Wright,  of  Dublin, 
who  has  obligingly  allowed  me  to  examine  specimens  in  the  Harveyan 
Herbarium  at  Trinity  College;  to  M.  A.  Le  Jolis,  of  Cherbourg,  and  Prof. 
J.  T.  Eostafinski,  of  Cracow,  for  valuable  notes  on  Laniinariw;  and  to 
Mr.  F.  Hauck,  of  Trieste,  for  sets  of  Adriatic  algse. 

K  we  regard  the  marine  vegetation  of  the  northeastern  coast  of  the 
TJnited  States  as  a  whole,  we  see  that,  beginning  at  Eastport,  we  have  a 
strongly  marked  arctic  flora,  which  ib  a  direct  continuation  of  that  of 
Greenland  and  Newfoundland.  As  we  proceed  southward  towards  Bos- 
ton, although  the  luxuriance  of  growth  is  less,  the  general  api)ear- 
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ance  of  the  flora  is  still  unmistakably  arctic,  if  we  except  a  few  shel- 
tered localities.  The  northern  shore  of  Cape  Cod,  from  its  sandy  charac- 
ter, is  practically  destitute  of  all  species  of  algSB,  except  a  few  forms  which 
are  here  and  there  found  growing  on  the  eel-grass.  As  soon  as  we  pass 
to  the  south  of  Cape  Cod,  however,  the  flora  assumes  an  entirely  different 
aspect  The  arctic  and  Northern  European  forms  have  disappeared,  ex- 
cept at  a  few  exposed  points  like  Gay  Head  and  M  on  tank,  and,  in  their 
place,  we  find  a  number  of  species,  HBDasya  eleganSj  Rhabdonia  teneraj 
Cluyndria  ienuismna^  Sargassum  vulgare^  characteristic  of  warmer  seas. 

The  LoDg  Island  flora,  which  may  be  said  to  extend  from  Cape  Cod  to 
New  Jersey,  has  a  good  deal  ia  common  with  the  northern  part  of  the 
Adriatic.  Among  the  more  abundant  species  are  Dasya  eJeganSj  Poly- 
siphonia  variegata^  and,  if  we  accept  Zanardini's  view,  our  common 
Chondria  Baileyana  and  Lomentaria  Baileyana  are  identical  with  C. 
siriolata  and  L,  uncinataj  all  species  common  near  Venice.  From  New 
Jersey  to  Charleston,  if  we  except  Norfolk  and  one  or  two  points  on  the 
North  Carolina  coast,  almost  no  sea-weeds  are  known,  presumably  on 
account  of  the  unfavorable  nature  of  the  shore,  although,  it  must  be 
confessed,  the  coast  has  never  been  carefully  explored.  Even  with 
regard  to  the  coast  of  New  Jersey  we  have  but  little  information.  A 
number  of  Floridece^  usually  growing  attached  to  eel-grass,  has  been 
reported  from  Beesley's  Point  by  Samuel  Ashmead,*  but  it  is  almost 
certain  that  southward  from  that  point,  very  little  is  to  be  expected. 

It  will  be  seen  that  Cape  Cod  is  the  dividing  line  between  a  marked 
northern  and  a  southern  flora.  In  fact,  the  diflFerence  between  the  flone 
of  Massachusetts  Bay  and  Buzzards  Bay,  which  are  only  a  few  miles 
apart,  is  greater  than  the  difference  between  those  of  Massachusetts  Bay 
and  the  Bay  of  Fundy,  or  between  those  of  Nantucket  and  Norfolk. 
This  difference  in  the  flora  corresponds  precisely  with  what  is  known  of 
the  &una«  That  Cape  Cod  formed  a  dividing  line  was  known  to  Har- 
vey, and  subsequent  observation  has  only  shown,  on  the  one  hand, 
that  the  flora  north  of  Cape  Cod  is  more  decidedly  arctic  than  he  sup- 
posed, and  that,  on  the  other  hand,  south  of  the  cape  it  is  more  de- 
cidedly that  of  warm  seas.  The  general  fact  of  the  distinctness  of 
the  two  florae  is  not  weakened  by  the  knowledge  that  we  now  i)osses8, 
owing  to  the  investigations  of  the  Fish  Commission,  of  the  existence  in 
a  few  sheltered  localities  north  of  Cape  Cod  of  some  of  the  character- 
istic species  of  Long  Island  Sound,  and  in  a  few  exposed  spots  south  o]f 
the  cape  of  northern  species.  Of  the  more  common  species  found  along 
the  whole  coast  of  New  England,  by  far  the  greater  part  are  also  com- 
mon in  Eurox>e,  as  Delesseria  mnuosaj  CoraUina  officinalis^  Hildenbrandtia 
rosea,  FolysipJionia  violaceaj  P.  fastigiataj  P.  nigrescens^  P.  urceolatOj 
Bhodymenia  palmata^  Chondrus  crispus,  Cystoelonium  purpurascens,  Akn- 
feltia  plicata,  Phyllophora  Brodiaei,  P.  membrani/oliaj  PoJyides  rotundusj 
Ceramium  rubrunij  Ptilota  eleganSj  Leathesia  tuberi/ormiSj  Ohordaria  fia- 

*  Fid.  Proceed.  Acad.  Nat.  ScL,  Pliiladelpliia,  vol  vi|  p.  147|  yoL  z,  p.  8. 
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gdli/ormiSj  C.  divarieata.  B€9mare9tia(umlmtajD.viridiSjPhylUti8fa8ciay 
Seytosiphon  hmentariusj  the  common  Fuci  and  LaminaricBj  not  to  men- 
tion a  large  number  of  Ohloroaporece  and  Crpptophycece.  But  a  very 
few  exclusively  American  species  are  found  throughout  our  limits. 
Mo6t  of  the  purely  American  species  are  either  confined  to  the  shore 
south  of  Cape  Cod  or  else  to  the  shore  firom  Boston  northward.  In 
feet,  a  good  &are  of  our  common  sea- weeds  could  be  recognized  from 
the  figures  in  the  Phycologia  Brittanica. 

Let  us  consider  next  the  characteristic  species  between  Boston  and 
Eastport.  In  studying  these  we  must  turn  not  to  works  on  the  alg©  of 
France,.or  Great  Britain,  but  rather  to  those  on  Scandinavian  algse.  It  is 
especially  instructive  to  examine  the  AlgsB  Scandinavicad  of  Professor 
Areschoug  in  connection  with  our  own  forms.  The  resemblance  is  at 
once  striking.  At  Eastport  we  have  a  magnificent  growth  of  Lamina- 
ri(B  and  Fudj  which  predominate  over  all  other  forms.  The  larger  spe- 
cies are  even  found  high  up  on  the  shore,  and  we  find  growing  in  pools 
Saecorhisa  dermatodeay  Laminaria  langicruris^  Agarum  Tumeric  Dicty- 
asiphon  hippuraideSj  Halomccumramentcbceum^  and  Monoatroma  Blytii;  at 
low- water  mark  Idthothamnian  fasciculatum  abounds;  and  Euihora  oris- 
tata,  Bdesseria  sinuosaj  D.  alata^  and  Callithamnioii  Pylaiicei  can  easily 
be  collected  without  wading.  The  rocks  are  covered  with  crusts  of  Pe- 
troceUs  cruenta,  and  Ralfsia  verrucosa^  and  the  luxuriant  Fucm  evanes- 
eens.  With  the  exception  of  Agarum  Tumeric  which  is  not  found  in 
Europe,  but  which  occurs  in  the  North  Pacific,  and  C.  Pylaisceiy  which 
is  peculiar  to  America,  all  the  si)ecie8  named  are  found  in  the  north  of 
Korway.  Euihora  cristata  does  notappear  south  of  Scotland,  where  it  is 
rare,  and  Laminaria  longicruris  is  scarcely  known  south  of  the  northern 
part  of  Scotland.  As  we  proceed  southwards  from  Eastport  to  Nahant, 
near  Boston,  we  find  that  the  species  named  disappear  into  deeper  water, 
and,  with  the  exception  of  Monostroma  Blyttiiy  are  not  generally  seen  ex- 
cept when  washed  ashore.  Bictyosiphon  hippuroides  has  not  yet  been  seen 
south  of  Eastport,  but  Sacoorhiza  dermatodeay  known  to  Harvey  only 
from  Newfoundland,  is  now  known  to  occur  at  Marblehead,  near  Nahant, 
and  HahaaceioH  Is  not  rare  in  deep  pools  at  Gloucester,  while  Monos- 
troma  Blyttii,  in  rather  a  small  form,  is  found  on  exposed  rocks  at  Little 
NsUiant.  Fuctis  eva/nescefiSy  which  is  as  abundant  as  F.  vesiculosiis  at 
Eastport,  seems  to  be  replaced  on  the  Massachusetts  coast  by  F.  fur- 
*  catus.  Calliblepharia  ciliata  of  Harvey^s  Nereis,  found  from  Cape  Ann 
northwards  is  now  known  to  be  the  same  as  Elwdophyllis  v^precuUij  a 
common  species  on  northern  coasts.  As  yet  none  of  the  Scandinavian 
species  of  Phlcdoapara  have  been  found  with  us,  but  it  is  not  unlikely 
that  they  might  be  found  by  a  botanist  who  should  collect  at  Eastport 
in  Hie  spring.  It  is  hardly  likely  that  PkUeospora  tartilia  does  not  occur 
mtii  us,  for  it  is  not  uncommon  on  the  Norwegian  coast,  and  was  collected 
in  Greenland  by  Dr.  Kiimlien,  of  the  Howgate  expedition.  Polyslpho- 
ma  arctica  may  perhaps  also  be  expected,  as  well  as  Chcetopteris  plum^oaOf 
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a  common  species  of  Greenland  and  Northern  Europe.  Odonthalia  den- 
tataj  a  common  species  of  Northern  Earope,  has  not  yet  been  found 
within  our  limits,  although  it  is  common  at  Halifax. 

If  north  of  Boston  the  principal  feature  of  the  marine  vegetation  is 
the  enormous  mass  of  large  Fuci  and  PhcBonporeae^  the  Floridece  forming 
an  insignificant  part  of  the  flora,  the  chief  feature  of  the  flora  south  of 
Gape  Cod  is  the  preponderance  of  Floridece  and  the  comparative  insig- 
nificance of  the  Ftici  and  PJicBosporece,  In  the  case  of  the  sea-weeds  of 
Long  Island  Sound  we  cannot  so  directly  refer  them  to  species  of  any 
part  of  Europe  as  was  possible  in  the  case  of  the  northern  flora.  Sev- 
eral of  the  more  common  and  strikmg  species,  as  I  have  already  said, 
are  identical  with  or  closely  related  to  Adriatic  forms.  We  are  not,  how- 
ever to  push  the  comparison  too  far.  The  development  of  Fuci  and 
LaminaricB  in  Long  Island  Sound,  although  meager  compared  with  what 
we  find  north  of  Boston,  is  far  beyond  anything  we  find  in  the  Adriatic, 
and,  on  the  other  hand,  we  do  not  have  in  Long  Island  Sound  the  numer- 
ous Corallinecd  and  siphonaceous  ChloroaparecBj  which  are  common  in  the 
Adriatic,  and  which  unmistakably  indicate  a  subtropical  flora.  Orinnellia 
americana,  Dasya  eleganSy  Rhabdonia  tenera^  Lonientaria  Baileyana^  Sar- 
gassum  vulgare^  and  most  of  the  common  species  of  Long  Island  Sound, 
are  found  as  far  south  as  the  West  Indies. 

A  consideration  of  the  apparent  exceptions  to  the  law  of  the  distribu- 
tion of  sea- weeds  on  our  coast  is  not  without  interest.  In  the  cold  waters 
off  Gay  Head  and  Block  Island,  Euthora  cri8t<Uaj  in  a  depauperate  tbrm, 
is  sometimes  found,  and  at  exposed  points  we  find  a  decided  growth  of 
LaminaricBj  especially  the  digitate  •  forms.  Ptilota  serrata^  a  typical 
northern  species,  has  also  been  found  in  a  much  reduced  form  at  the 
Thimble  Islands,  near  New  Haven. 

In  the  town  of  Gloucester,  near  the  village  of  Squam,  is  a  small  sheet 
of  water  called  Goose  Cove.  The  narrow  entrance  to  the  cove  has  been 
dammed  up,  and  the  water  from  the  ocean  enters  only  for  a  short  time 
at  the  high  tide.  In  this  cove,  to  my  surprise,  I  found  Rhabdonia  tenerOy 
Oracilaria  multipartita^  Chondria  Baileyana^  and  a  large  mass  of  Poly- 
siphonia  Harveyi  and  P.  Olneyi.  In  short,  the  flora  was  entirely  dif- 
feront  jfrom  anything  I  had  ever  seen  before  north  of  Cape  Cod,  and 
entirely  different  from  that  of  the  adjacent  shore,  where  the  flora  is  en- 
tirely arctic.  Furthermore,  Squam  is  on  the  northern  and  inner  side 
of  Cape  Ann,  and  as  there  is  no  conneyt^tion  of  Goose  Cove  with  the 
southern  side  of  Cape  Ann,  and  inasmuch  as  no  vessels  ever  enter  the 
cove,  it  is  very  difficult  to  account  for  the  presence  of  the  sea- weeds 
which  grow  there.  The  water  which  is  confined  by  the  dam  is  much 
warmer  than  that  of  the  surrounding  ocean,  which  would  enable  the 
species  of  warm  waters  to  live  if  they  were  once  introduced,  but  how 
are  we  to  suppose  that  the  spores  were  brought  into  the  covef  It  is 
hard  to  believe  that  they  could  have  been  brought  by  currents,  for,  as  a 
matter  of  fEict^  the  currents  move  in  the  wrong  direction  to  produce  such 
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an  effect.  Certainly,  Ehabdonia  tenera  is  quite  unknown  in  any  other  spot 
north  of  Cape  Cod,  the  nearest  locality  being  the  coast  near  JSTantucket, 
and  it  is  very  difficult  to  conceive  that  spores  of  that  delicate  species  would 
survive  in  a  very  cold  current,  which  not  only  must  cjirry  them  outside 
of  Cax>e  Cod  and  across  Massachusetts  Bay,  but  also  around  to  the  shel- 
tered cove  at  the  point  where  Cape  Ann  joins  the  mainland  at  the 
north.  If  we  compare  the  exceptional  case  of  Goose  Cove  in  the  north 
with  Gray  Head  and  Montauk  in  the  south,  it  seems  to  be  the  rule  that 
wherever  the  water  is  cold  enough,  we  meet  arctic  species,  and  wherever 
it  is  warm  enough  we  have  Long  Island  sx>ecies,  regardless  of  tbe 
remoteness  of  localities  where  the  species  naturally  abound,  and,  as  fiar 
as  we  know,  of  the  absence  of  currents  to  transport  the  spores. 

Our  marine  flora  is  marked  by  the  complete  absence  of  any  members 
of  the  order  Dictyotacecd.  Ealiseris  polypodioideft  has  been  found  on  the 
coast  of  North  Carolina  and,  at  Charleston,  Padina  pavonia  begins  to 
become  common,  but  north  of  Norfolk  not  a  single  species  of  the  order 
is  known,  the  northern  species  referred  by  Harvey  in  the  Nereis  to  the 
JHctyotacecB  being  now  known  to  belong  to  another  order.  Nor  does 
any  species  of  Tilopteris  or  OuUeria  occur  in  New  England.  The  ab- 
sence of  some  of  the  common  Eurox)ean  genera  of  Ftoridece  is  also  wor- 
thy of  notice.  The  genus  Nitophyllvm  is  entirely  wanting  north  of 
North  Carolina,  and,  although  a  species  is  said  to  have  been  collec- 
ted off  Cape  Fear,  and  although  JT.  oceUatum  is  occasionally  found 
at  Key  West,  this  genus,  which  forms  one  of  the  more  striking  fea- 
tures of  the  European  flora,  may  be  said  to  be  practically  almost  un- 
known anywhere  on  our  Atlantic  coast.  Bonnemaisonia  asparagoidesy 
which  occurs  as  far  north  as  Norway,  although  rare,  may  perhaps  be 
found  with  us.  No  species  of  Schizymenia  or  the  related  genera  is  found 
with  us  although  the  western  coast  is  perhaps  too  rich  in  species  of 
this  perplexing  group.  Plocamium  coccineum^  one  of  the  commonest  red 
sea-weeds  not  only  of  Eurox>e  but  of  our  west  coast,  is  known  with  us 
in  only  one  doubtful  case.  Oelidium  oomeumj  which  is  abundant  in  al- 
most all  parts  of  the  world,  is  only  occasionally  lound  in  New  England, 
and  then  only  in  the  reduced  form,  separated  by  some  as  a  distinct  species, 
under  the  name  of  0.  erinale.  It  may  here  be  remarked  that  it  is  often 
a  difScult  matter  to  determine  whether  some  of  the  more  beautiful  sea- 
weeds of  Europe  really  occur  with  us  or  not.  Our  amateur  collectors 
have  firequently  exchanged  with  European  collectors,  and  one  not  un- 
frequently  sees  si>ecimens  of  Plocamium  coccineumj  Callophyllis  laciniata 
and  other  European  spedes  prized  for  their  beauty,  which  are  said 
to  have  been  collected  on  our  own  coast.  But  inasmuch  as  no  careful 
collector  has  found  the  species  in  question,  I  have  considered  it  too  unsafe 
to  accept  the  statements  of  amateurs  who,  to  my  knowledge,  have  re- 
ceived sx>ecimen8  &om  Europe,  and  who,  in  general,  are  not  acciu^ate  as 
to  dates  and  localities.  The  preceding  remark  wiU  not,  however,  apply 
to  the  species  of  Fueu^  and  the  coarser  sea- weeds.    Fucus  serratusj  very: 
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common  in  Europe,  is  very  rare  with  as,  having  been  found  in  but  one 
locality  in  the  United  States  and  one  in  Nova  Scotia.  Fucm  canalicU' 
latuSy  Himanthalia  lareaj  and  the  common  European  Cystaseirw  are 
quite  wanting.  The  nearly  ubiquitous  Codium  tomentosum  is  a  species 
which  has  not  yet  been  found  on  our  northern  coast.  On  the  other 
hand  some  species,  as  Sp^idiajilammtosa  BXid  Chordaria  divaricaici^  are 
more  abundant  in  New  England  than  in  Europe,  and  the  same  is  prob- 
ably true  of  Euihora  oristata  and  PMota  serrataj  if  we  except  perhaps 
the  arctic  zone. 

It  is  evident  that  a  great  deal  remains  to  be  done  before  we  can  say  that 
we  have  as  accurate  a  knowledge  of  our  marine  flora  as  we  have  of  that  of 
most  European  countries.  Hereafter  any  advance  in  the  knowledge  of  our 
marine  algad  must  be  made  by  a  carefid  microscopic  study  on  the  shore. 
Probably  all  the  large  and  striking  species  are  now  known,  or  if  any  re- 
main to  be  discovered  their  discovery  will  be  by  mere  chance,  and  not  by 
any  systematicsearch.  What  is  especially  needed  is  information  aboutour 
winter  and  spring  forms,  and  this  can  be  best  obtained  by  i>ersons  who 
either  live  on  the  shore  or  spend  several  months  there^  so  as  to  be  able  to 
take  advantage  of  the  comparatively  few  days  for  collecting,  which  oc- 
cur in  our  se^'ere  winters.  The  habits  and  structure  of  our  LaminarUe 
need  careful  examination,  microscopic  as  well  as  in  the  gross.  The 
whole  order  of  the  Phceosporeas,  in  fact,  which  abound  in  spring,  should 
be  studied,  especially  the  genus  JEctocarpus  and  its  allies.  Our  CUxdoplwrce 
are  in  great  confusion,  and  in  the  present  paper  I  have  been  able  to 
contribute  but  little  towards  their  proper  arrangement  Several  years 
of  study  are  necessary  for  the  purpose,  and,  in  fact,  the  task  cannot  well 
be  accomplished  until  the  European  species  are  better  known.  Our 
VlvecB  are  not  in  much  better  condition.  The  Vlvce  proper,  thanks  to 
the  elaborate  account  of  the  genus  given  in  Le  Jolis's  Liste  des  Algues 
Marines  de  Cherbourg,  can  be  tolerably  well  made  out ;  but  the  deter- 
mination of  some  of  the  species  of  Monostroma  is  merely  approximate. 
The  CryptophycecBy  which  inhabit  the  shores  and  brackish  localities,  are 
very  numerous,  and  a  large  number  of  forms  probably  remain  to  be  dis- 
<5overed.  A  study  of  the  last-named  order  is,  moreover,  not  without  a 
practical  bearing,  as  is  shown  in  another  part  of  the  rei)ort,  by  the  fact 
that  the  cause  of  the  so-called  red  flsh  is  due  to  the  growth  of  an  alga  of 
this  order.  It  is  probable  that  we  have  with  us  nearly  all  the  European 
species  of  this  order,  and  an  excellent  guide  for  our  students,  is  the  ad- 
mirable paper  by  Warming  on  the  Bacteria  of  the  Danish  Coast* 

Another  group  requiring  study  is  the  Squamaricce^  a  small  order  con- 
4§isting  of  species,  which  form  crusts  on  stones  and  shells,  often  in  deep 
water.  As  a  rule  comparatively  little  in  the  way  of  sea- weeds  is  found 
by  dredging ;  but  an  examination  of  shelly  and  gravelly  bottoms  for 
SquumaricB  is  to  be  desired.     Dredging  is  most  successful  between  10 

*  Cm  nogle  ved  Danmarks  Kyster  levende  Bakterier,  in  Videns.  Med.  Nator.  Foreu., 
'Copenhagen,  1875. 
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and  30  fathoms,  and  at  a  greater  depth  than  50  &thoms  almost  nothing 
is  found.  The  oyster-beds  of  the  coast  should  be  carefully  searched  for 
CuUeriecB  and  other  sea- weeds  fdund  in  similar  localities  in  Europe.  Fi- 
nally, a  thorough  exploration  of  the  tidal  rivers  and  sheltered  coves  of 
the  eastern  coast  of  New  England  is  much  to  be  desired,  in  order  that 
we  may  know  to  what  extent  the  southern  forms  extend  northward 
when  they  find  sufficiently  warm  water  and  a  suitable  place  of  growth. 

From  an  economical  point  of  view,  but  little  need  be  said  with  rega^ 
to  our  sea- weeds  as  an  article  of  food.  Chondrus  crispusy  the  Irish  moss, 
as  it  is  called  in  this  country,  is  the  only  species  of  any  commercial  value. 
It  is  collected  in  considerable  quantities  at  several  localities,  but  espe- 
cially at  Hingham,  Mass.  It  is  used  for  making  sea-moss  farine,  and  is 
also  employed  to  some  extent  by  brewers  for  clarifying  beer.  As  yet  the 
use  of  Porphyra  vulgaris^  the  laver,  one  of  the  common  species  for  making 
soups,  has  not  been  introduced.  The  Chinese  employed  in  the  shoe  fac- 
tories at  Korth  Adams,  Mass.,  import  the  same  species  ^m  China,  not 
apparently  knowing  that  they  could  obtiiin  an  abundance  of  it  in  Mas- 
sachusetts. The  dulse,  Bhodymenia  palmata^  is  sold  to  some  extent  in  the 
seaport  towns,  especially  in  Boston,  where  it  is  eaten  principally  by 
sailors  and  the  Irish  x>opulation.  It  is  generally  imported  from  the  Brit- 
ish provinces,  but  it  could  be  obtained  in  abundance  anywhere  north  of 
Boston,  or  even  in  some  places  in  Long  Island  Souud.  The  great  use  of  our 
sea- weeds  is  for  the  purpose  of  making  fertilizers,  and  immense  quanti^ 
ties  are  carted  from  the  beaches  and  spread  over  the  land  near  the  shore. 
Usage,  however,  varies  at  different  localities,  for  at  Eastport  the  larger 
sea- weeds,  which  are  practically  the  same  sx>ecies  that  are  highly  esteemed 
in  New.Hamx>8hire  and  Massachusetts,  are  considered  of  little  value  in 
comparison  with  animal  manure.  As  far  as  I  know,  there  are  no  manu- 
&ctoriesof  iodine  or  soda  salts  on  our  coast,  although  our  species  greatly 
resemble  those  used  in  Scotland  for  the  purpose.  The  stem  of  the 
devil's  aprons,  Laminarice^  are  used  by  surgical-instrument  makers  in 
the  manufEicture  of  sponge-tents« 

Besi>ectftilly  subihitted. 

W.  G.  FAELOW. 

Cambbidge,  Jcmuary  1, 1880. 


STRUCTTJEB  ANTD  CLASSIFICATION  OP  SEA- WEEDS. 

With  a  very  few  exceptions,  all  the  plants  of  our  coast  which  may  be 
said  really  to  grow  in  the  water  belong  to  the  division  of  the  vegetable 
kingdom  known  as  the  Cryptogams^  or  plants  having  no  true  flowers  or 
seeds.'  Only  two  species  of  flowering  plants  are  commonly  found  sub- 
merged in  salt  water,  viz,  Zontera  marina^  the  salt-water  eel-grass,  and 
Ruppia  maritinuu  The  former  is  familiar  to  every  one  who  has  ever 
been  to  the  shore,  and  is  sometimes  washed  ashore  in  immense  quanli- 
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ties.  The  latter  is  a  common  species  of  brackish  bays  and  coves.  If 
we  add  Zannichellia  palustris^  a  species  closely  related  to  Ruppia^  and  a 
few  species  of  Fotamogetony  which  occasionally  make  their  way  into 
brackish-water  ditches  and  streams,  we  have  completed  the  list  of  flower- 
ing plants  which  the  student  of  marine  vegetation  is  likely  to  meet  on  our 
coast.  Excepting  the  few  flowering  plants  just  named,  and  a  few  Gharaoecdj 
an  order  whose  place!  is  doubtful  but  which  is  now  generally  placed  near 
the  mosses,  which  probably  inhabit  our  brackish  waters,  our  marine 
flora  consists  wholly  of  ThallaphyteSj  the  lowest  division  of  the  Crypto- 
gamsj  the  species  of  which  are  supposed  to  be  destitute  of  any  true  axis 
and  leaves  such  as  are  found  in  the  higher  plants.  The  Thallophyies  have 
been  divided  into  three  classes,  Algce^  Fungi^  and  Lichens.  This  classifi- 
cation, as  we  shall  see,  is  based  on  physiological  rather  than  on  morpho- 
logical grounds,  and  is  very  far  firom  being  satisfactory;  but,  although 
new  classifications  have  been  proposed,  which,  in  time,  will  almost  cer- 
tainly supersede  the  old,  at  present  it  is  impossible  to  ignore  the  old 
divisions,  which  may  be  said  rather  to  be  convenient  than  to  be  based 
on  accurate  knowledge  of  structure  and  development 

Of  the  three  old  groups,  the  Algce  may  be  described  as  Thallophyies 
which  grow  submerged  in  water  or  in  wet  ])laces,  which  contain  chloro- 
phyl,  or  leaf  green,  and  which  are  able  to  transform  inorganic  into  or- 
ganic material,  or,  in  other  words,  to  support  themselves  from  the  inor- 
ganic matter  about  them.  The  Fungi  do  not  grow  submerged,  do  not 
contain  chlorophyl,  and  are  unable  to  change  inorganic  into  organic 
matter,  and  hence  must  live  as  parasites  upon  bodies  which  contain  organ- 
ized matter.  The  Lichens  were  supposed  by  the  older  writers  to  be  distinct 
from  algiB  and  fungi,  and  characterized  by  having  in  their  interior  certain 
green  bodies  known  as  gonidia.  It  is  to  the  first  of  the  three  divisions 
named,  the  algse,  that,  with  very  few  exceptions,  all  the  strictly  marine 
plants  belong.  How  unscientific  the  division  into  algSB,  fungi,  and  lichens 
is  may  be  seen  by  the  fact  that  on  our  coast  there  is  one  species  of  fongus 
which  grows  submerged  in  salt  water,  an  undescribed  species  of  Sphceria^ 
which  is  parasitic  on  the  stems  of  the  large  devil's  apron,  Laminaria 
longicruris.  A  few  species  of  lichens  grow  between  tide-marks,  and  sev- 
eral in  places  exposed  to  the  spray.  Verrucaria  mucosa  T.  Fr.  is  abun- 
dant on  our  northern  coast,  and  might  be  mistaken  by  a  collector  for 
Isactis  plana.  Verrucaria  maura  T.  Fr.,  and  one  or  two  other  Verru- 
cariWj  are  rather  common  near  high-tide  mark,  but  are  not  generally  sub- 
merged. Practically  speaking,  then,  when  we  speak  of  our  sea- weeds 
we  refer  merely  to  the  alg®,  which  constitute  ninety-nine  one-hundredths 
of  the  flora. 

Harvey,  in  his  Nereis,  divided  alg©  into  three  classes,  MelanospermecBy 
BJiodospermeaSy  and  ChlorospermccB.  These  three  classes  are  distinguished 
by  their  color,  the  first  being  olive-brown,  the  second  red  or  purple, 
the  third  green.  This  classification,  which  answered  tolerably  well  for 
distinguishing  the  species  at  sight  rests,  upon  what  modem  researches 
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have  shown  to  be  erroneous  views  with  regard  to  the  structnre  and  de- 
velopment of  the  different  species,  and  Harvey's  three  classes  no  longer 
serve  as  a  basis  for  classification.  The  Melanospermew  and  Chloro- 
spermece  are  entirely  rearranged,  and  although  the  Bhodospermcce  are  still 
considered  to  form  a  natural  group,  the  older  name,  Floridece^  employed 
by  Agai*dh,  is  used  to  designate  them.  The  basis  of  classification  is  the 
structnre  of  the  fruit  and  the  organs  of  fructification,  in  the  knowledge  of 
which  a  great  advance  has  been  made  during  the  last  twenty  years. 

CRYPTOPHYCEiE.— The  lowest  of  all  the  algae  are  those  which  belong  to 
the  oixler  CryptophycecBj  in  which,  as  yet,  the  only  reproduction  known  is 
by  means  of  non-sexual  spores  and  hormogonia.  Most  of  the  species  of 
the  order  are  bluish  green,  but  some  are  purplish,  brown,  or  even  pink. 
The  bluish-green  coloring  matter  is  due  to  the  presence  of  phycochrome, 
which  is  a  mixture  of  chlorophyl  and  phycocyanin.  The  last  is  extracted 
by  water  when  the  algae  containing  it  are  bruised,  the  chlorophyl  being 
soluble  in  alcohol.  The  species  of  Cryptophycew  consist  of  cells  which  are 
usually  roundish,  or  disk-shaped,  and  which  are  generally  held  together 
by  a  mass  of  gelatinous  substance  which  surrounds  them.  The  order 
is  divided  into  two  suborders,  according  to  the  arrangement  of  the  cells 
in  relation  to  the  jelly.  The  first  suborder,  the  Chroococcacew,  includes 
all  the  species  in  which  the  cells  are  either  isolated  or  arranged  in  amor- 
phous or  more  or  less  spherical  masses.  Some  of  the  species  of  this 
suborder  are  very  small,  and  in  some  of  the  modern  classifications  are 
placed  with  the  Bacteria,  in  the  order  Protophytes.  The  mode  of  growth 
of  the  ChroococcacecB  is  by  division  of  the  cells,  first  into  two,  then  into 
four,  and  so  on.  The  masses  which  they  form  may  be  called  colonies, 
each  cell  forming  a  distinct  individual,  which  is  usually  capable  of  living 
apart  from  its  fellows.  Spores,  which  are  known  in  only  one  si)ecies,  are 
formed  by  some  of  the  cells  enlarging  and  taking  on  a  thick  cell- wall. 
Nothing  like  sexual  reproduction  is  seen  either  in  this  or  the  next  sub- 
order. 

NosTOOHiNE^. — ^In  the  second  suborder  of  the  Cryptophycece,  the  Nos- 
tochinecdj  the  cells  are  always  attached  to  one  another  in  the  form  of  fila- 
ments, to  which  the  name  of  trichomata  is  given.  The  trichomata  may 
either  be  free,  as  in  Oscillaria  (PI.  I,  fig.  5),  inclosed  in  a  sheath,  as  in 
Lyngbya  (PI.  I,  fig.  4),  or  packed  in  a  dense  mass  of  jelly,  as  in  RivU' 
hria  (PL  11,  fig.  2).  The  cells  composing  the  trichomata  are  usually 
disk-shaped  or  cylindrical,  but  are  sometimes  nearly  spherical. 

Besides  the  ordinary  cells,  we  find  in  many  species  a  second  kind  of 
cell,  distinguished  firom  the  others  by  its  glassy  appearance  and  its  yel- 
lowish or  brownish  rather  than  bluish-green  color,  (PI.  I,  fig.  3,  aj 
fig.  6,  b }  PI.  II,  figs.  1.  and  2,  a.)  They  are  called  heterocystSj  and  are 
fomid  sometimes  scattered  amongst  the  other  cells,  and  sometimes  at  the 
end  of  the  trichomata,  their  position  often  serving  as  a  generic  character. 
The  reproduction  of  the  Nostochinece  takes  place  in  two  ways,  by  hormo- 
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gonia  and  by  spores.  Both  modes,  however,  we  ehtirely  of  a  non-sexual 
character.  In  the  genera  with  numerous  heterooysts,  as  Ifostoc^  the  hor- 
mogonia  are  formed  as  follows :  The  cells  intermediate  between  two  hete- 
rocysts  escape  in  the  form  of  a  small  chain,  called  a  hormogonium^  and  swim 
about  with  a  spiral  motion  through  the  water.  They  at  length  become 
quiescent  and  begin  to  divide  both  transversely  and  longitudinally.  Of 
the  cells  thus  formed  some  become  heterooyst^,  and  in  process  of  time  a  new 
Nostoc  is  formed.  In  the  species  destitute  of  heterocysts,  or  in  which  the 
heterocysts  are  few  in  number,  the  hormogonia  are  formed  in  a  different 
manner.  At  certain  points  in  the  sheath  of  the  trichoma  constrictions 
are  formed,  and  the  cells  between  the  constriction  adhere  to  one  another 
to  form  a  hormogonium.  We  thus  have  formed  a  necklace  of  hormo- 
gonia,  which  are  capable  of  moving  upwards  and  downwards  in  the 
sheath  until  finally  it  is  ruptured  and  the  hormogonia  make  their  escape. 
When  free  they  are  capable  of  moving  about  to  a  slight  degree  in  the 
water,  and  eventually  come  to  rest,  and  new  heterocysts  and  trichomata 
are  tlien  foroied  by  cell  division. 

The  so-called  spores  of  the  Nostochineas  are  formed  by  the  enlargement 
of  some  of  the  ordinary  cells  to  several  times  their  original  length  until 
they  become  ovoid  or  cylindrical  (PL  I,  fig.  3,  b).  They  are  found  in  a  num- 
ber of  genera  but  in  a  number  of  others  they  have  not  yet  been  observed. 
They  usually  occupy  a  fixed  position  with  regard  to  the  heterocyst,  so  that 
they  are  used  as  a  generic  mark.  When  ripe  they  have  a  dense  outer 
covering  and  become  at  times  quite  dark  colored.  They  are  more  resist- 
ant than  the  ordinary  cells  and  do  not  usually  germinate  until  after  a 
period  of  rest.  In  germination,  which  has  only  been  observed  in  a  few 
instances,  the  outer  wall  of  the  spore  bursts  open  and  the  contents  grow 
out  in  th0  form  of  a  filament,  in  which  by  transverse  division  the  ordi- 
nary cells  are  formed. 

The  CryptopkycecB  are  alg»  which  flourish  only  in  summer,  but  which 
can  be  found  to  some  extent  at  all  seasons.  Most  of  them  form  slimy 
expansions  on  mud,  wharves,  stones,  and  on  dead  alg».  They  are  not 
often  found  submerged  at  any  depth,  but  are  most  abundant  near  high- 
water  mark.  A  few  filamentous  species  attain  a  length  of  some  inches 
but  only  one,  Lyngbya  majusculaj  is  sufficiently  striking  to  have  gained 
a  popular  name — mermaiWH  hair.  The  species  of  Oscillariay  Spirfdinaj 
and  Beggiatoay  are  capable  of  oscillating  rapidly,  but  in  this  respect 
the  marine  species  are  not  so  well  marked  as  the  species  of  fresh  water. 
The  BeggiaUxB  which  are  found  on  putrefying  alg86  give  off  the  dis- 
agreeable odor  of  sulphuretted  hydrogen  often  noticed  at  the  sea-shore 
in  hot  weather.  The  species  of  CryptophyoecB  are  very  widely  diffused, 
and,  with  two  exceptions,  our  forms  are  all  common  in  Europe. 

ZoospoEE-as  — ^This  order  includes  not  only  the  greater  part  of  the 
Chlorospermew  of  Harvey's  Nereis,  with  the  exception  of  the  Oacillatoria- 
cc€By  which  belong  to  the  CryptophyceWy  but  also  the  Laminariacece  and  all 
the  Dictyotacece  which  Harvey  attributes  to  the  New  England  coast.     Al- 
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tboagh  the  species  included  in  this  large  order  differ  from  one  another  in 
size  and  habit  to  an  extent  that  would  certainly  forbid  their  being  placed 
togi^Jlier,  if  we  considered  merely  the  character  of  the  frond,  yet  they  re- 
semble one  another  very  closely  in  their  mode  of  reproduction,  which  is 
acccMnplished  by  means  of  zoospores.  The  Zoofporeee  are  divided  into  lour 
suborders,  the  ChlarogporecBj  or  OhlorozoosporecB^  aa  the  name  is  sometimes 
written,  the  PhasosparecBy  br  PhcBozoosporecd^  the  BryapsidecBy  and  the  B<h 
trydiecB.  The  former  are  abundant  in  both  fresh  emd  salt  water.  They 
especially  fi^uent  brackish  waters  and  high  tide-pools.  The  mass  of  the' 
vegetation  in  brackish  rivers  is  formed  of  species  of  this  order.  The  species 
are  ei  ther  filamentous  or  else  in  the  form  of  green  membranes,  as  in  the  sea- 
lettuces,  UlvcdyWhiclt  abound  in  muddy  places  between  tide-marks.  The 
contents  of  any  of  the  cells  may  be  transformed  into  zoospores,  which 
escape  from  the  mother  cell  usually  at  daybres^.  'The  zoospores  are  of 
two  kinds,  microzoospores  and  macrozoospores.  The  latter  are  produced 
few  in  number  in  the  mother  cell,  and  when  they  have  escaped  into  the 
wat^  they  are  seen  to  be  frunished  with  four  cilia  placed  at  one  end, 
and  with  a  dark  red  spot  on  one  side.  After  swimming  about  for  a 
^ort  time  they  come  to  rest,  the  cilia  disappear,  a  wall  of  cellulose  is 
formed  around  the  zoospore,  which  then  begins  to  divide  and  produce  a 
plant  like  that  from  which  it  came.  The  microzoosx>ores  are  borne  in 
considerable  nurnb^^  in  the  mother  cell,  and  when  they  escape  they  are 
seen  to  have  only  two  cilia  at  one  end,  and  a  dark  red  spot  on  the  side. 
The  microzoospores,  aft^  swimming  about  a  short  time,  approach  one 
another  in  pairs^  occasi(mally  in  threes,  which  in  a  short  time  coalesce 
so  as  to  form  a  body  known  as  the  zygospore,  or,  to  use  a  term  first  ap- 
phed  by  Bostafinski,  the  isospore,  which  has  four  cilia  and  two  dark  red 
spots.  The  zygospore  swims  about  for  a  short  time,  then  comes  to  rest, 
takes  on  a  cellulose  waU,  and  begins  to  divide  in  the  same  manner  as. a 
macrospore.  This  process  of  union  is  called  conjugation,  and  represents 
sexuf^ity  in  its  lowest  form,  it  being  impossible  to  say  which  of  the  con- 
jugating bodies  is  male  and  which  is  female.  It  is  only  the  microzoo- 
spores which  come  from  different  mother-cells  which  conjugate,  but  it  is 
not  quite  certain  whether  the  ceUs  must  'belong  to  different  individuals. 
The  microzoospores,  however,  do  not  always  conjugate.  More  frequently 
they  do  not,  but,  after  swimming  about  separately  for  a  short  time,  lose 
their  cilia  and  begin  to  grow  just  like  the  macrozoospores.  If  one  wishes 
to  examine  the  zoospores,  he  has  only  at  evening  to  put  a  piece  of  sea- 
lettuce  into  a  vessel  of  salt  water,  and  at  daybreak  the  zoospores  will 
have  formed  a  green  cloud  in  the  water.  If  the  cloud  consists  of  mi- 
crozoospores, it  will  collect  in  the  vessel  on  the  side  nearest  the  light ; 
if  composed  of  macrozoospores,  on  the  side  away  from  the  light.  Con- 
iagsi^timi  was  first  observed  in  a  marine  species  ( Uha)  by  Areschoug, 
but  had  previously  been  observed  by  Pringsheim  in  a  fresh- water  spe- 
cies {Pandarina).  Since  then  coi\}ugation  of  zoospores  has  been  studied 
by  several  ob^^ers. 
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BRYOPSiDE-a:. — ^In  the  present  paper  this  suborder  includes  a  single 
species  of  our  coast,  Bryopsis  pluvwsa^  which  consist  of  a  single  cell  of 
very  large  size,  which  branches  in  a  pinnate  fashion.  When  about  to 
reproduce,  some  of  the  branches  are  shut  off  from  the  rest  of  the  frond 
by  a  cell- wall,  and  the  contents  are  then  transformed  into  zoospores.  A 
conjugation  has  not  yet  been  seen  in  this  species.  From  its  unicellular 
structure  one  might  suppose  that  BryopHs  should  be  placed  near  Vauch- 
eria^  but  no  oospores  have  yet  been  observed  like  those  in  the  last- 
named  genus.  In  the  absence  of  a  knowledge  of  the  development  of 
the  genus,  it  is  retained  as  a  divsion  of  the  ZoosporecCj  differing  from  the 
ChlorosporecB  in  the  unicellular  character  of  the  frond. 

BoTRYDiE^. — ^The  development  of  Botrydium  granulatum^  which  was 
fully  studied  by  Bostafinski  and  Woronin,  differs  from  that  of  the 
Chlorosporece  which*  we  have  already  described  in  the  fact  that  there  is 
first  produced  in  the  small  unicellular  frond  of  which  this  species  is 
composed  a  number  of  round  spores,  or  more  properly  zoosporangia, 
which  are  discharged  from  the  mother  cell.  There  is  then  formed  in 
each  zoosporangium  a  number  of  zoospores,  which  escape  and  conjugate 
with  one  another.  De  Bary  and  Strasburger  have  described  a  similar 
process  in  Acetabularia  mediterrcmea^  and  have  applied  the  name  gameten 
to  the  zoospores  which  conjugate,  and  spygote  to  the  body  formed  by  con- 
jugation. Secondary  modes  of  reproduction  by  means  of  zoospores  with 
a  single  cilium  and  so-called  root-cells  occur  in  Botrydium  granulatum. 
Botrydium  {Codiolum)  gregarium^  our  only  marine  species,  resembles  -B. 
granulatum,  but  its  development  has  never  been  fully  studied. 

Ph  JEOSPOREiE. — ^The  Phceosporece  are  all  marine,  with  one  possible  ex- 
ception, and  are,  when  growing,  of  an  olive-brown  color.  They  possess 
only  one  form  of  zoospore,  which  is  more  or  less  oval  and  pointed  at  one 
end  and  olive-brown  in  color,  and  are  furnished  with  two  cilia  attached  at 
one  side  and  a  red  spot.  The  zoospores  are  not  bom  indefinitely  in  any 
cell,  but  are  produced  only  in  certain  cells  or  sporangia.  Each  species  is 
supposed  to  have  two  kinds  of  sporangia :  one  called  the  unilocular  spo- 
rangium, which  contains  a  large  number  of  zoospores,  and  another,  called 
the  plurilocular  sporangium,  which  consist  of  an  aggregation  of  small  cells, 
each  of  which  contains  a  single  zoospore.  The  name  of  oosporangia 
was  oiiginally  given  by  Thuret  to  the  unilocular  sporangia  because  they 
are  usually  more  or  less  oval  in  shape,  but  he  afterwards  abandoned  the 
name  because  it  is  more  appropriately  applied  to  the  spores  of  the 
Oosporece.  The  older  name  of  trichosporangia,  which  was  at  first  applieil 
to  the  plurilocular  sporangia,  has  also  been  abandoned.  Although,  as 
has  been  said,  each  species  is  supposed  to  have  both  kinds  of  sporangia, 
in  a  large  number  of  species  only  one  kind  has  as  yet  been  observed. 
Both  may  occur  on  the  same  individual  and  at  the  sam6  time,  but  more 
frequently  they  are  found  at  different  seasons  of  the  year.  Although 
found  all  over  the  world,  the  Fhceosporeas  particularly  affect  the  temperate 
and  arctic  regions,  and  they  fruit  more  abundantly,  as  a  rule,  in  winter 
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and  spring  than  at  other  seasons^  if  we  except  a  few  genera,  like  Bcto- 
carpus.  The  conjugation  in  this  suborder  was  first  seen  by  Areschoug 
in  DictgoHphoUj  and  afterwards  by  Goebel  in  Ectooarpus  ptuillus.  The 
zoospores  unite  in  nearly  the  same  way  as  in  the  CMorosporece.  Accord- 
ing to  Goebel,  who  studied  the  zoospores  coming  from  p*aiiiocular 
sporangia,  the  conjugation  occurs  between  zoospores  coming  from  dif- 
ferent sporangia.  The  development  of  the  zygospore  and  the  action  of 
the  zoospores  borne  in  the  unilocular  sporangia,  except  in  the  genus 
IHcfyos^hanj  are  not  yet  satisfactorily  known.  Thuret  and  Bomet  have 
seen  bodies  which  they  consider  to  be  antheridia  in  several  species  of 
EctocarpuSy  and  Pringsheim  at  one  time  considered  that  he  had  found 
antheridia  in  a  species  of  Sphacelaria.  It  is  now  admitted  that  the  bodies 
found  by  Pringsheim  belonged  to  a  parasitic  species  of  Chytridium^  and 
Thuret  and  Bornet  were  unable  to  ascertain  the  development  of  the^ 
antheridia  in  IJotocarpus.  At  any  rate,  nothing  like  an  oogonium  or  any 
female  organ  to  be  fertilized  by  the  antherozoids  has  been  found  in  the 
PluBosporew, 

As  has  already  been  hinted,  the  genera  of  Phceosporece  differ  from 
one  another  very  widely  in  the  structure  of  the  frond.  From  low 
forms,  consisting  of  short  filaments,  we  pass  upwards,  through  various 
cylindrical,  crustaceous,  and  globose  forms,  to  the  highly  develoi>ed 
devil's  aprons,  Laminarece^  the  largest  of  our  sea- weeds;  and,  finally, 
on  the  coast  of  California  and  in  the  Antarctic  Ocean,  wo  find  the  per- 
fection of  the  order  in  the  enormous  Macrocyatis  pyrifera,  which  is  sev- 
eral hundred  feet  long ;  the  Nereocystis  or  bladder-kelp  of  California ;  and 
Egregia^  in  which  we  have  what  appears  to  be  a  separate  stem,  leaves, 
bladders,  and  fruit-bearing  leaves.  Janczewski  distinguishes  three  prin- 
cipal modes  of  growth  of  the  thallus  in  Phceosporece.  The  first  consist 
in  growth  from  a  single  terminal  cell,  as  in  SphaceJariaj  CladostephuSj 
and  DictyosiphoHj  resulting  in  the  formation  of  a  filamentous  solid  plant. 
The  second  mode  consists  in  the  simultaneous  growth  of  several  contigu- 
ous filaments  at  their  tips,  so  as  to  form  either  a  flat  expansion,  as  in 
Myrkmema  and  BcU/sia^  or  a  more  or  less  globular  body,  as  in  Leathesia. 
The  third  mode  is  illustrated  by  the  genus  Laminaria^  in  which  there  is 
a  stalk,  a  blade,  and  root-like  growths.  The  place  of  growth  is  at  the 
point  of  union  of  stem  and  blade,  and  the  new  blade,  which  begins  to 
form  at  the  tip  of  the  stem,  grows  upwards  from  the  base  and  gradually 
pushes  off  the  old  blade.  In  Seytosiphon  a  similar  mode  of  growth  is 
found  only  here,  there  being  no  stalk,  the  growth  is  at  the  base  of  the 
plant.  During  a  certain  part  of  the  year,  especially  in  the  spring,  most 
of  the  Phceosporece  are  covered  with  delicate  hairs,  which  disappear  as 
the  plant  becomes  old. 

The  suborder  contains  a  large  number  of  species,  which  are  divided 
into  several  fiunilies.    Those  found  on  our  coast  are  the  following : 

ScYTOSiPHONB-ffl. — ^This  fimuly  includes  the  two  genera  Scytosiphon 
and  PhyllitiSj  which  comprise  the  old  Chorda  lonientaria  and  Laminaria 
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fasciaj  which  were  placed  among  the  LammarkB  in  the  l^ereis  Am.-Bor. 
In  Phyllitis  the  frond  is  membranous,  and  its  whole  snrfibce  is  covered  by 
the  plurilocular  sporangia  which  are  formed  from  the  sni>erflcial  cells, 
which  divide  so  as  to  form  club-shaped  filaments  c^msisting  of  five  or  six 
cells,  each  one  of  which  contains  a  zoospore.  Scytosiphon  resembles 
Phyllitis  except  that  the  frond,  instead  of  being  a  flat  membrane,  is  a 
hollow  tube.  There  are  no  paraphyses  in  Phyllitis^  but  in  Scytosiphon 
there  are  ovoidal  cells  interspersed  among  the  plurilocular  sporangia, 
which  seem  to  be  of  the  nature  of  paraphyses.  J^o  true  unilocular  spo- 
rangia are  known  in  this  family. 

PuNCTARiE JS. — In  this  family  we  find  both  unilocular  and  plurilocu- 
lar sporangia,  which  are  formed  in  spots  on  the  frond^  and  arise  from 
the  superficial  cells.  The  former  are  spherical  and  the  latter  ellipsoid 
in  outline,  and  divided  into  a  number  of  small  cells. 

Desmarestieje:. — In  the  two  preceding  feunilies  the  flronds  were 
either  flat  membranes  or  hollow  tubes.  In  the  present  there  is  a  solid 
axis  and  numerous  branches.  The  cells  of  the  cortical  layer  are  chimged 
into  unilocular  sporangia.    The  plurilocular  sporangia  are  unknown. 

DiOTTOSiPHONE^. — ^lu  this  fiEimily  the  fh>nd8  are  solid  and  branch- 
ing as  in  the  last,  and  only  the  unilocular  sporangia  are  known.  They 
are  in  the  form  of  large  spherical  cells,  imbedded  in  the  cortical  layer  and 
opening  at  the  surface.  lExcept  that  in  DesmaresUa  the  sporangia  are 
formed  directly  from  the  superfldal  cells,  whUe  in  Dietyosiphon  they 
originate  below  the  surface,  this  tribe  scarcely  differs  from  the  last. 

Egtocarpe^.— This  family  comprises  a  large  number  of  filamentous 
algsB,  ui>on  whose  branches  are  borne  the  sporangia.  The  plurilocular 
sporangia  are  usually  in  the  form  of  pod-like  branches,  composed  (rf  a 
large  number  of  small  muriform  cells,  in  each  one  of  which  is  produced 
a  zoospore.  The  unilocular  sporangia  are  either  globose  bodies,  borne 
on  a  short  stalk,  or  else  are  formed  by  the  direct  enlargement  of  several 
contiguous  cells  of  the  branches. 

Sphacelarie^. — ^This  family  is  kept  distinct  from  tibe  last  by  Thuret. 
Both  unilocular  and  plurilocular  sporangia  are  known,  and  are  similar 
to  those  of  the  Ectocarpeae.  If  the  two  flEiinilies  are  to  be  kept  distinct, 
the  reason  must  be  that  the  fronds  of  the  present  order  are  solid,  and 
the  growth  is  by  the  means  of  a  single  terminal  cell,  which  is  not  the 
case  in  the  Eotocarpece. 

LEATHEsnsjB.— In  the  LeatheHea  and  OhordatiecB  the  sporangia  are 
distributed  indefinitely  over  the  fh)nd,  but  in  the  succeeding  families 
they  are  found  in  separate  spots  or  bands.  The  Leathesiemy  in  which  we 
do  not  include  Myrtonema^  are  either  in  the  form  of  small  tufts,  as  in 
Elachisteay  in  gelatinous  expansions  of  indefinite  shape,  as  in  Petrospon- 
gianiy  or  in  vesicular  masses,  as  in  Leatkesia.  The  greater  part  of  the 
frond  consists  of  a  cellular  filamentous  mass,  upon  the  surface  of  which 
is  borne  a  layer  of  short  filaments  composed  of  smaller  cells.    The  uni- 
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locnlar  imd  plnrilocalar  sporangia  are  borne  at  the  base  of  the  peripheral 
filaments.    In  Slachistea  there  oire  also  paraphyses. 

Chordasiejb. — In  this  fomily  the  branching  frond  is  filamentous, 
and  consists  of  an  axis  of  longitudinal  filaments  and  a  peripheral  series 
of  short  filaments,  which  are  given  off  at  right  angles  to  the  axis.  The 
sporangia  are  found  amongst  the  peripheral  filaments,  the  unilocular  are 
ovoidal,  and  the  plurilocular  arise  from  the  metamorphosis  of  the  cells 
at  the  outer  extremity  of  the  peripheral  filaments. 

AsP£SOGOC0Kfi. — ^The  fronds  of  this  fomily  are  the  counterparts  of 
those  in  the  Se^siphonecBy  but  the  sporangia,  instead  of  being  superficial, 
are  external  Mid  do  not  cover  the  whole  surface,  but  are  found  in  spots. 
The  spots  contain  paraphyses  and  spherical  unilocular  sporangia. 

Ralfstbjs. — In  this  family,  composed  of  very  few  species,  the  frond 
is  in  the  form  of  a  crust,  resembling  a  lichen.  The  fruit  is  found  on  the 
surfEU^  in  spots,  composed  of  paraphyses  sind  unicellnlar  sporangia. 

Spoboohne^. — Here  the  frond  is  a  solid  branching  filament  and  the 
fruit  is  found  in  spots  on  the  surfoce.  Each  spot  consists  of  a  number 
of  paraphyses,  at  the  base  of  which  are  either  oval  unilocular  sporangia 
or  i^orilocnlar  sporangia  in  the  form  of  short  filaments,  resembling  the 
Bpo^rsngiak  of  PhylUHs. 

Laionabie^. — The  fieimily  which  includes  the  devil's  aprons  and  sea- 
oolandei*  of  our  coast.  The  fhiit  either  forms*  long  patches  or  more  or 
less  irregular  spofcs  along  the  center  of  the  firond.  Unicellular  sporangia 
only  are  known.  The  sporangia  are  separated  from  one  another  by  pe- 
culiar-shaped unicellular  paraphyses,  which  are  expanded  at  the  top  so 
as  to  cover  the  sporangia. 

Oospores. — ^In  the  order  Zoosporeas  the  sexual  reproduction  consists 
in  the  direct  union  of  two  zoospores,  which  form  a  zygospore.  The  two 
conjugating  zoospores,  or  gameten  if  we  adopt  De  Bary's  nomenclature, 
are  alike  in  structure,  and  it  is  impossible  to  say  which  is  male  and 
which  is  female.  In  the  CutleriecBj  of  which  no  representative  has  as 
yet  been  found  on  our  coast,  we  have  algae  resembling  the  Phcdosportm 
in  habit,  but  differing  from  them  in  that  their  reproduction  is  of  a  higher 
grade.  The  Cutlerue  have  both  zoospores  and  antherozoids,  or  proper 
male  organs.  The  zoospores  are  large,  and  are  born  singly  in  cellft> 
which  are  united  in  eights  into  an  oblong  body.  The  antheridia  borne 
on  distinct  individuals  are  also  oblong  in  shape,  but,  instead  of  being 
divided  into  eight  cells,  they  are  formed  of  a  much  larger  number  of 
small  cells,  in  each  one  of  which  an  antherozoid  is  produced.  The  an- 
therozoids are  small  oval  bodies,  almost  colorless,  and  provided  with 
two  lateral  cilia.  In  Outleria  ooUaHs  Beinke  found  that  the  zoospores 
after  swimming  about  for  some  time,  lost  their  cilia  and  came  to  rest. 
While  at  rest  the  antherozoids  approached  them,  and  he  considered  that 
the  sexual  union  then  toc(k  place.  Here,  then,  we  find  a  clear  distinc- 
tion of  the  sexes  such  as  is  nowhere  found  in  the  Zoo^parecBy  and  it  is 
but  a  step  higher  to  the  Oosporeod^  in  which  we  have  a  distinct  male 
a  Mis.  59 2  '  n  \ 
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organ,  tlie  antherozoid,  borne  in  an  antheridiam,  and  a  female,  called 
in  this  order  the  oogonuim.  The  order  is  divided  into  tw3  suborders, 
in  which,  although  the  general  plan  of  reproduction  m  the  same,  the 
4letail8  vary. 

Vaucherie  js. — This  suborder  includes  a  number  of  species  of  green 
algsB  which  form  dense  turfs  upon  the  mud  in  brackish  ditches  cmd 
rivers,  or  else  loosely  floating  masses  of  green  fllam^its.  They  may 
generally  be  recognized  at  sight  by  their  deep-green  shining  color  and 
velvety  appearance.  They  consist  entirely  of  long  green  threads,  which 
occasionally  branch,  but  which  are  destitute  of  any  cross-partitions  ex- 
cept at  the  time  of  reproduction.  The  non-sexual  reproduction  is  by 
means  of  zoospores.  A  cross-partition  is  formed  near  the  end  of  a 
filament,  and  in  the  cell  thus  cut  off  from  the  rest  of  the  plant  a  single 
very  large  zoospore  is  formed.  In  some  species  the  zoospore  escapes 
through  an  opening  in  the  apex  of  the  cell,  and  when  free  its  wh(4e  sur- 
iBce  is  seen  to  be  covered  by  a  large  number  of  vibratile  cilia.  In  other 
species  the  cell  containing  the  zoospore  breaks  off  from  the  rest  of  the 
plant  and  the  zoospore  remains  in  a  more  or  less  passive  conditioiu 
The  antheridia  grow  from  the  sides  of  the  filaments,  and  are  either  in  the 
form  of  oblong,  at  times  nearly  sessile,  cells,  or  else  a  lateral  shoot  is 
formed  which  ends  in  one  or  more  convolute  processes,  at  the  tips  of  which 
M>  cell  is  cut  off  from  the  rest  The  antherozoids  are  very  small  bodies 
with  two  cilia.  The  oogonia^  or  female  organs,  are  generally  situated 
seair  the  antheridia,  and  are  irregularly  ovoid,  with  a  blunt  tip.  The 
cell  contents  collect  in  a  roundish  mass  at  the  center,  called  the  oo^here^ 
while  at  the  tip  of  the  oogonium  is  a  mass  of  slimy  substance.  At  the 
time  of  fertilization  the  antheridium  opens  and  discharges  the  anthero- 
zoids  and  the  tip  of  the  oogonium  opens  to  admit  the  antherozoids,  which 
remain  for  a  short  time  in  the  interior  of  the  oogonium  and  then  with- 
draw. The  oogonium  is  then  closed  and,  the  oosphere,  which  before  fertili- 
zation was  merely  a  mass  of  protoplasm,  has  now  formed  around  it  a 
wall  of  cellulose,  and  ripens,  forming  an  oospore.  The  oospore  finally 
escapes  from  the  oogonium  and  germinates. 

FuoAOE^. — This  suborder  includes  the  rock- weeds,  Fuci  and  Sargas- 
suM^  of  our  coast,  which  constitute  the  bulk  of  the  olive-brown  sea- weeds 
found  between  tide-marks.  The  admirable  paper  of  Thuret  on  the  fer- 
;tilization  of  Fucms  leaves  nothing  to  be  desired  on  that  subject,  and  his 
observations  are  now  so  widely  known  in  this  country  that  little  need 
be  said  in  this  connection.  In  the  two  common  rock-weeds  of  our  coast, 
Fwyas  vesieulostis  and  F.  nodosusy  the  two  sexes  are  on  distinct  individuals. 
In  F.  evanesoens  and  F.  furcatus  they  are  on  the  same  individual.  The 
Fiici  fruit  principally  in  winter  and  spring,  but  F.  vesiculosus  may  be  found 
in  fruit  throughout  the  year.  In  the  last-named  species,  if  we  examine 
the  swollen  tips  of  the  frond,  we  find  certain  granular  bodies,  which  on 
section  are  seen  to  be  sacks  opening  outwards.  The  sacks  are  called 
^onceptacles.    The  male  plant  can  generally  be  distinguished  from  the 
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female  by  the  brighter  color  of  the  tips  which  bear  the  conceptacles. 
A  section  through  the  conceptacles  of  the  male  plant,  as  in  PI.  IX,  Fig.  2, 
shows  a  number  of  branching  filaments  which  line  the  interior  of  the 
conceptacle.  Attached  to  the  filaments  are  oval  bodies,  the  antberidia. 
The  fuitheiidia  contain  the  antherozoids,  which  are  ovate  and  provided 
with  two  cilia  attached  at  the  side.  Usually  about  day-break  the  an- 
theridia  discharge  their  antherozoids,  which  then  swim  about  in  the  water 
until  they  reach  the  female  plant.  A  section  through  the  tip  of  a 
female  plant  shows  a  number  of  conceptacles  similar  in  shape  to  those 
of  the  mode  plant.  On  the  walls  of  the  conceptacle  there  a^e  parapbyses, 
and  scattered  among  them  are  the  oogonia,  as  shown  in  PI.  IX,  Fig.  1. 
The  oogonia  u^  oval  and  seated  on  broad  short  pedicels.  In  Fucus 
tegiculosus  the  contents  of  the  oogonia  divide  into  eight  oospheres,  which 
are  at  tmt  angular,  but  afterwards  become  spherical.  The  oogonia  be- 
come free  from  their  attachments,  and  the  wall,  which  is  really  double, 
ruptures,  and  the  oospheres  escax)e  into  the  water.  In  this  condition 
they  are  merely  spheres  of  protoplasm.  The  antheridia  then  collect 
around  the  oospheres  in  large  numbers,  and  the  mass  begins  to  ro- 
tate. The  rotation  continues  for  a  short  time,  and  when  it  ceases  the 
antherozoids  ^withdraw  and  soon  perish.  It  is  not  yet  certain  whether 
one  or  more  of  the  antherozoids  really  penetrates  into  the  Substance  of 
the  oosphere  during  the  revolutions.  As  soon  as  it  comes  to  rest  the 
oosphere  takes  on  a  cell- wall  of  cellulose  and  becomes  an  oospore,  which 
after  an  interval  of  rest  begins  to  divide  so  as  to  form  eventually  a  new 
:&ond. 

DiCTTOTE-aB. — ^Although  no  members  of  this  order  are  known  on  our 
coast  north  of  North  Carolina,  the  order  cannot  pass  unnoticed  in  the 
present  article,  because  it  forms  a  connecting  linlc  between  the  Fucck^ccb 
and  Phaospareas  on  one  hand  and  the  Floridew  on  the  other.  The 
species  are  olive-brown  and  form  expanded  membranous  fronds.  Three 
kinds  of  reproductive  organs  are  known,  antheridia,  spores,  and  tetra- 
aporee.  All  are  formed  by  outgrowths  from  the  superficial  cells.  The 
tetraspores  are  formeil,  as  the  name  implies,  in  fours  in  a  mother  cell,  from 
which  they  escape  and  then  readily  germinate.  The  spores  are  borne 
singly  in  a  mother  celL  The  antheridia  are  composed  of  a  number  of 
oblong  cells,  which  become  divided  by  numerous  longitudinal  and  trans- 
verse divisions  into  small  cells,  each  of  which  contains  an  antherozoid. 
The  IHetyotaeecB  resemble  the  FUmdece  ih  having  tetraspores  and 
sporeB  which  germinate  witiiout  first  passing  through  a  s^oosporic  con- 
ditioo.  The  action  of  the  antherozoids  is  at  present  unknown,  and  the 
qx>res  of  this  order  cannot  be  the  product  of  a  fertilization  such  as  we 
find  in  the  Flcrideas. 

TLonwBJE. — This  order  is  the  same  as  the  Rhodospermece  of  Harvey's 
Nereis,  The  species  composing  it  form  a  very  natural  group,  and  are, 
with  the  exception  of  a  few  genera,  entirely  marine.  Their  color  is  al- 
ways some  shade  of  red  or  purple  when  they  are  growing  in  their  nor- 
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mal  condition.  When,  however,  they  grow  in  positions  where  they  are 
mach  exposed  to  the  light  they  become  green,  and  in  decaying  they  pass 
through  various  shades  of  orange  und  yellow  to  green.  Their  favorite 
place  of  growth  is  below  low-water  mark  and  in  deeper  water,  but  some 
species  grow  in  tide-pools.  The  fiponds  vary  in  structure  in  the  diflFerent 
genera,  but  as  a  rule  they  are  less  complicated  than  the  fronds  of  the 
Fuci  and  Laminariece.  The  non-sexual  mode  of  growth  is  by  means  of 
bodies  called  tetraspores,  formed  by  the  division  of  a  single  cell  into  four 
parts.  The  divisions  may  be  at  right  angles  to  one  another,  when  the 
tetraspore  is  said  to  be  cruciate;  they  may  be  parallel  to  each  other,  in 
which  case  the  tetraspore  is  said  to  be  zonate;  or  they  may  be  arranged 
as  in  PL  XI,  Fig.  1  a,  when  it  is  said  to  be  tripartite.  The  tetraspores  may 
either  be  isolated  or  collected  in  wart-like  masses,  called  nemathecin. 
The  individuals  which  bear  the  tetraspores  are,  with  rare  exceptions,  dis- 
tinct from  those  which  bear  the  sexual  fruit  or  cystocarps.  Occasionally 
both  kinds  are  found  on  the  same  individual,  as'  sometimes  happens  in 
Callithamnion  Baileyi  and  Spyridia  filamentosa.  The  tetrasporic  plants, 
taking  the  order  as  a  whole,  are  decidedly  more  abundant  than  those 
which  bear  the  cystocarps.  The  sexual  ft^uit,  called  the  cystocarp,  is 
formed  by  the  action  of  antherozoids  upon  a  structure  called  the 
tricUogyne,  which  forms  a  part  of  the  procarpe.  The  antherozoids  are 
small  colorless  spheres,  destitute  of  cilia.  They  are  borne  singly  in 
cells,  which  are  agglomerated  in  various  forms,  which  differ  in  the  dif- 
ferent genera,  but  are  usually  either  in  the  shape  of  short,  dense  tafts, 
or  else  are  siliculose  in  outline.  In  Chondria  the  antheridia  cover  the 
surface  of  irregular  disk-like  branches,  and  in  membranous  genera 
i^ey  form  spots  on  the  surface. 

The  name  of  procarpe  was  given  by  Bomet  and  Thuret  to  the  collec- 
tion of  different  cells,  of  which  the  female  organ  is  composed  before 
fertilization.  The  procarpes  are  borne  on  the  younger  parts  of  the  frond 
generally  near  the  surface.  The  cells  of  which  ttey  are  composed  may  be 
divided  into  two  sets — those  which  take  part  in  the  act  of  fertilization 
and  those  from  which  the  spores  are  formed.  The  former  consists  of 
the  trichogynej  a  long,  slender,  hyaline  hair,  at  whose  base  is  the 
tricJuyphore.  The  latter  set,  called  by  Thuret  and  Bornet  the  oarpogenie 
cell  or  system^  varies  in  the  diffierent  genera,  and  is  in  most  cases  too 
complicated  to  be  explained  in  the  present  article.  In  the  simplest  g^en- 
era,  as  in  Nemalion  and  Batrachospermumj  the  antherozoids  come  in  eon- 
tact  with  the  extremity  of  the  trichogyne,  where  they  remain  fixed  for 
a  considerable  time.  The  contents  of  the  antherozoid,  or  antherozoids — 
for  more  than  one  may  be  attached  to  the  trichogyne-— pass  into  the 
trichogyne,  and,  in  consequence  of  this  action,  a  change  takes  place  in 
the  trichophore,  .which  divides,  the  divisions  growing  into  short  fila- 
ments, which  are  formed  into  chains  of  spores  by  transverse  divisions. 
In  this  case  the  trichophore  represents  the  carpogenic  cell.  In  Nemalion 
the  cystocarpic  fruit  is  a  globular  mass  of  spores,  arranged  in  filaments 
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and  destitnte  of  any  general  envelope.  In  by  far  the  greater  nnmber  of 
genera  the  spores  are  not  formed  by  direct  outgrowths  from  the  tricho- 
phore.  In  Callitkamnum^  for  instance ,  the  fertilizing  influence  is  propa- 
gated firom  the  trichogyne,  throngh  the  trichophore  and  the  cells  below  it 
which  constitute  the  trichophoric  apparatus,  to  certain  lateral  cells,  from 
which  by  repeated  cell-division  the  spores  are  formed.  In  Dudresnaya  the 
cells  of  the  trichophoric  apparatus  send  out  a  number  of  lateral  tubes, 
which,  in  turn,  convey  the  fertilizing  impulse  to  certain  modified  branches 
in  other  parts  of  the  frond,  so  that,  in  reality,  the  cystocarp  is  formed 
at  some  distance  from  the  trichogyne  by  means  of  which  it  has  been 
indirectly  fertilized.  A  similar  mode  of  fertilization  is  known  in  Polyides 
and,  according  to  Professor  Schmitz,  in  the  Squamariece.  The  cystocarps 
are  sometimes  naked,  that  is,  without  a  special  membranous  envelope, 
as  in  NenuUion^  but  they  not  unfrequently  are  contained  in  a  concepta- 
de  or  pericarp.  In  the  latter  case,  the  development  can  only  be  studied 
with  difficulty,  because  the  conceptacle,  which  originates  from  some  of 
the  cells  below  the  trichophore,  develops  more  rapidly  than  the  rest  of 
the  cystocarp,  and  so  shuts  out  from  view  the  process  of  the  formation 
of  the  spores.  It  is  impossible  in  the  present  article  to  enter  into  the 
details  of  the  development  of  the  cystocarp  in  this  complicated  order, 
but  the  reader  interested  in  the  subject  is  referred  to  the  superb  work 
of  Thuret  and  Bomet,  Etudes  PhyeologiqueSy  and  the  hardly  less  admi- 
rable Ifotes  AlgologigueSj  of  the  same  authors,  for  a  masterly  exposition 
of  the  subject. 

MODE  OP  COLLECTING  AND  PREPARING  SEA-WEEDS. 

The  collector  of  sea- weeds  should  be  provided  with  a  pail  of  tin  or 
wood,  or,  better  still,  with  one  of  papier  mach6  if  it  can  be  procured,  in 
which  he  should  placea  number  of  large  wide-mouthed  bottles  and  several 
small  bottles,  and  one  or  two  vials  filled  with  alcohol  should  not  be  forgot- 
ten. A  knife  is  needed  for  scraping  crustaceous  algae  from  stones,  and  a 
geologist's  hammer  and  chisel  are  ofren  useful.  A  hand-net,  with  a  long, 
stout,  jointless  pole  and  net  ii^th  small  meshes  is  a  necessity.  Clothes  for 
wading  are  also  indispensable,  since  the  best  collecting. grounds  are 
below  low- water  mark.  If  the  collector  is  not  already  sufSciently  en- 
cumbered, he  may  throw  a  common  botanical  collecting-box  over  his 
shoulder,  as  it  will  serve  to  carry  the  coarser  species.  Collecting  on 
sandy  or  gravelly  beaches  is  very  simple.  One  finds  there  only  the 
Floride(B  and  larger  brown  sea- weeds  which  are  washed  ashore  after  a 
storm.  It  is  only  necessary  to  pull  over  the  heaps  of  refuse  at  high- 
water  mark,  or  to  dip  up  with  a  net  the  specimens  which  are  floating  at 
low-waU^.  Collecting  on  beaches  is  uncertain,  because  it  is  only  at 
eertain  times  that  specimens  are  washed  ashore.  On  rocky  shores,  on 
wh^-ves,  and  on  the  eel-grass  we  are  always  sure  to  find  something. 
One  should  examine  the  surface  of  rocks  wet  with  the  spray,  the  bases 
of  the  stalks  of  the  marsh-grasses,  and  even  the  surface  of  mud  which  is 
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overflowed  at  high  tide.  Here  one  will  find  an  abundance  of  Crypto- 
phycecB  and  some  Chlorosporece.  Pools,  more  especially  rocky  pools,  are 
rich  in  Chlorosporece  and  the  filamentoas  Phceosporece,  The  richest  local- 
ity is  just  beyond  low- water  mark,  especially  at  the  spring  tides.  One 
should  carefully  scrape  old  wharves  and  piers.  This  is  best  done  at 
low  tide  from  a  boat.  A  long-handled  net  with  a  scraper  on  one  side 
is  the  best  thing,  but  any  stout  net  will  do.  By  scraping  old  wood- 
work which  looks  very  unpromising^one  sometimes  gets  the  rarer  Calli- 
thamnia  and  other  delicate  algse.  A  number  of  interesting  species  are 
also  to  be  found  growing  on  eel-grass,  which  may  be  reached  at  low  tide 
by  wading,  or,  better  still,  by  boat. 

For  botanical  purposes  the  dredge  is  not  of  very  great  service.  One 
sometimes  secures  by  its  means  rare  species,  but,  as  a  rule,  a  day  of 
di'edging  is  a  day  wasted.  Most  algae  grow  on  rocky  bottoms  where 
the  dredge  does  not  work  well,  in  fact  not  so  well  as  grappling  hooks. 
The  best  opportunity  for  dredging  is  on  a  shelly*bottom,  where  several 
rare  species  are  found.  Grood  specimens  are  not  unfrequently  brought 
up  by  fishermen  on  their  nets.  The  different  species  when  collected  should 
be  cleaned  of  sand  and  small  animals  and  placed  in  bottles,  each  species 
in  a  separate  bottle.  This  is  absolutely  necessary  in  case  of  genera  like 
Clddophora  and  UctocarpnSy  which  would  otherwise  be  hopelessly  en- 
tangled. The  small  specimens  and  those  to  be  kept  for  microscopic 
study  should  be  put  into  alchohol.  The  coarse  species  which  are  merely 
to  be  mounted  and  are  not  to  be  studied  should  be  put  dry  into  the  pail. 
Anything  to  be  studied  should  be  kept  in  plenty  of  water,  or,  if  not  to 
be  studied  in  a  short  time,  be  put  immediately  into  alcohol.  It  is,  how- 
ever, useless  to  put  into  alcohol  large  quantities  of  sterile  specimens  of 
genera,  like  Cladophora^  the  species  of  which  are  characterized  by  their 
branching  and  not  by  microscopic  structure.  Sea- weeds  are  best  mounted 
in  salt  water,  that  is,  in  this  way  they  are  in  a  more  natund  condition 
for  after-study,  and  if  one  is  able  to  procure  plenty  of  salt  water  it  is 
best  always  to  mount  in  it.  However,  one  may  be  stopping  at  a  dis- 
tance from  the  shore,  in  which  case  it  is  possible  to  make  use  of  fr^esh 
water.  Besides,  if  salt  water  is  used  continually  the  driers  become 
saturated  with  salt,  and  it  is  then  imx>ossible  to  prepare  specimens  in 
the  damp  weather  so  frequent  at  the  sea-shore.  As  a  matter  of  economy, 
one  had  better  mount  only  the  finer  and  most  important  specimens  in 
salt  water  and  the  rest  in  freshwater. 

The  larger  sea- weeds,  as  the  rook-weeds  and  devil's  aprons,  should  be 
allowed  to  soak  several  hours  in  fresh  water  before  being  mounted. 
They  can  then  be  pressed  in  the  same  way  as  flowering  plants,  and,  when 
dried,  mounted  on  the  ordinary  herbarium  sheets.  If  a  number  of  large 
specimens  are  to  be  prepared,  it  is  best  to  hang  the  plants  up  as  soon  as 
they  are  gathered  and  allow  them  to  dry,  and  they  can  afterwards  be 
soaked  out  at  leisure  in  fresh  water.  The  collector  should  know  that 
there  are  probably  no  plants  which  so  quickly  spoil  driers  as  the  speciea 
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of  rock- weed.  For  mountiiig  tiie  smaller  species  one  should  have  two 
or  three  shallow  dishes  of  salt  water,  in  which  the  plants  are  to  be 
washed  and  floated  out,  and  a  deep  basin  of  either  salt  or  £resh  water, 
as  the  case  may  be,  for  mounting.  A  zinc  tank,  one  of  whose  sides  is 
slanting,  is  convenient  for  mounting,  but  is  rather  an  awkward  thing 
to  carry  about  in  travelling.  Ihe  specimens  to  be  mounted  s^e  put  into 
the  basin  and  floated  out^  a  piece  of  pi^er  is  slipped  under  them  and 
they  are  lifted  out  of  the  water.  A  moderately  thick  unglazed  paper  is 
best  for  mounting,  although  sdmost  any  kind  will  do,  provided  it  is  not 
very  thin.    Many  ladies  make  use  of  photographer's  cards. 

Witb  a  little  practice  it  is  perfectly  easy  to  remove  sea- weeds  from 
&e  water,  but  to  prevent  the  specimen  slipping  off  the  paper  or  to  one 
side  of  the  imper  it  is  best  to  put  the  middle  finger  under  the  center  of 
the  ps^)er  and  raise  it  so  that  the  water  drains  off  equally  on  aU  sides. 
Some  slip  a  pane  of  glass  under  the  paper,  and  lift  it  out  of  the  water 
in  that  way.    The  papers  should  then  be  left  in  an  inclined  position  for 
a  short  time,  so  that  the  superfluous  water  may  run  ofL    They  are  then 
to  be  put  on  the  driers  and  covered  with  a  piece  of  muslin  or  other  thin 
white  cloth,  from  which  the  glazing  has  been  removed  by  washing.    Very 
gelatinous  specimens  should  be  exposed  for  some  time  to  the  air  before 
pressing.    The  driers  should  be  of  bibulous  paper  and  the  best  material, 
but  unfortunately  the  most  expensive,  is  thick  white  blotting-paper. 
The  specimens  are  to  be  laid  on  the  paper  and  covered  with  a  cloth, 
and  then  another  layer  of  paper  is  placed  above,  and  so  on.    The  best 
form  of  press  is  a  board  with  a  number  of  stones  for  weights.    The 
driers  should  be  changed  morning  and  night  until  the  specimens  are 
dry.    Some  of   the  smaller  species  dry  in  a  few  hours;    others  re- 
quire two  or  three  days.    Great  pressure  is  to  be  avoided,  and  the 
specimens,  if  prepared  in  fresh  water,  should  not  be  allowed  to  remain 
long  in  the  water.    Most  small  species  adhere  to  the  papers  naturally ; 
others  require  to  be  fastened  with  gum.    Besides  mounting  specimens 
on  paper,  it  is  a  very  good  plan  to  prepare  specimens  of  &uit  or  any 
small  filamentous  species  on  pieces  of  mica  or  glass.    Fragments  of 
mica  good  enough  for  the  purpose  can  be  obtained  for  a  very  small 
sum  of  those  who  manufacture  air-tight  stoves.    Specimens  prepared  on 
mica  can  be  moistened  and  at  once  used  for  microscopic  study.    All 
really  microscopic  forms,  such  as  (?teocapsa,  Olathrocystis^  &c.,  had  better 
be  mounted  on  mica  or  glass  than  on  paper.    A  difficulty  is  experienced 
in  preparing  corallines  and  other  calcareous  forms.    If  prepared  in  the 
same  way  as  other  sea-weeds,  they  become  very  brittle,  and  are  often 
ruined  by  transportation.    Various  means  have  been  devised  for  making 
them  less  brittle — such  as  painting  them  with  a  thin  solution  of  gum. 
A  better  method  is  to  paint  them  with  a  hot  solution  of  isinglass  which 
has  been  boiled  for  a  few  moments  in  alcohol.    The  habit  may  be  pre- 
fserved,  although  the  structure  is  somewhat  injured,  by  immersing  coral- 
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lines  for  a  short  time  in  some  dilate  aoid,  which,  by  removing  the  calca- 
reous matter,  renders  the  specimens  more  flexible. 

As  we  have  said,  selected  material  for  futore  stady  should  be  put  into 
alcohol.  Several  other  preserving  fluids  have  been  recommended,  but 
none  in  the  long  run  do  as  well  as  alcohoL  Some  species  do  well  in 
glycerine,  especially  parasites  like  Streblonema  and  Bulbocoleony  which 
grow  in  the  fronds  of  other  species.  A  one  p^  cent,  solution  of  osmio 
acid  is  a  favorite  preserving  fluid  of  some  botanists*  Certain  sea-weeds, 
as  the  PhcBosporecBj  can  be  mounted  for  the  microscope  in  almost  any 
of  the  ordinary  mounting  fluids,  and  keep  very  well.  The  Floridecdy  on 
the  other  hand,  do  not  keep  at  all  well,  and  after  a  few  months  the  pre- 
parations begin  to  spoiL  A  saturated  solution  of  calcic  chloride,  a  mix- 
ture of  glycerine  and  acetic  acid,  half  and  half,  boiled-and  filtered,  weak 
solutions  of  carbolic  acid,  or  a  one  per  cent,  solution  of  osmic  add  are  all 
about  equally  good  for  mounting  algse.  As  we  have  said,  PhcBOsporem 
generally  do  well  and  Florideas  badly^  but  on^  sometimes  has  siicoesa 
even  with  the  latter. 
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OEDEES  AJSD  SUBOEDEES* 

OP 

MARINE  ALG^  OF  NEW  ENGLAND. 


Obdeb  L    OETPTOPHYCRa}. 


Suborder  OHBOOCOOCAOBiB. 

KOSTOGHIKB^. 


Oeder  n.    ZOOSPOEHU. 


Suborder  Ghlobosporksl 

BBYOPSIDBiB. 

BOTBYDIEJS. 

PHiBOSPOBEJS. 


Obdeb  in.    OOSPOERS. 

Suborder  YAirqHEBiE.s;. 
Fitoaoejb:. 

Obdeb  IV.    FLOEIDEiB:. 
Suborder  Pobphybejb:. 

SQTJAKABIEiE:. 

Nemaije^. 

SPEBMOTHAHNIELfi. 

Gebabqejb. 

SPYBIDIEiB. 
GBTPTOKEMIEiB. 
DXTMONTIEiE:. 
GiGABTINEJS. 

Ehodthenie^. 

SPONGIOCABPEiB. 

Gblidiejs. 

HYPmBLS. 

SOLIBBIE.ZE!. 

SPHiEBOOOCCOIDE^B. 

Ehodomelksl 

GOBAIXINEiB. 


*An  artificial  key  to  the  genera  of  New  England  algsD  will  be  found  at  the  end  of 
tills  papes. 
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Order  I.    CRYPTOPHYCE Jl,  Thuret. 

Algaa  composed  of  cells  which  are  either  isolated  or  imbedded  iu 
mucus,  so  as  to  form  colonies,  or  united  in  the  form  of  filaments.  Color 
usually  bluish  green,  sometimes  brown,  purple,  or  pink.  Reproduction 
by  hormogonia  or  non-sexual  spores.    Sexual  reproduction  unknown. 

We  have  retained  the  Bame  given  by  Tharet,  in  Le  Jolis's  Liste  dee  Algues  Marines 
de  Cherbourg,  to  the  gronp  of  low  alg»  in  whi(5h  sexnal  reproduction  is  unknown. 
Our  bpecies  belong  to  the  Schizophytce  of  Cohn  (Beitrage  zur  Biologie  der  Pflanzen, 
Vol.  I,  p.  202),  which  also  includes  the  minute  forms  commonly  known  as  Bacteria. 
Most  of  the  species  here  enumerated  are  bluish  green,  owing  to  the  presence  of  phy- 
cochrome,  and  would  be  placed  by  some  writers  in  the  order  Phyooi.'hromaeecB,  Some 
are  destitute  of  phycochrome  and  have  been  placed  by  different  writers  in  the  Ckroo- 
ooocacecB  and  Palmellaoeas,  N»geli,  in  Die  Niederen  Pilze,  is  of  the  opinion  that  the 
Bacteria  should  not  be  classed  with  the  Phycochramacece,  as  in  the  Schizophyta  of  Cohn, 
but  one  cannot  expect  to  make  a  satisfactory  classification  of  forms  in  which  no  sexual 
reproduction  has,  as  yet,  been  discovered.  Th^  Proiophytes  of  Sachs's  Text-Book 
include  all  the  SchizophytcB^  of  Cohn,  together  with  the  PalmeUaoece  and  Saccharomyoetes. 
From  the  nature  of  the  plants  themselves,  none  of  the  above  classifications  can  be 
considered  of  decided  scientific  value,  and,  regarding  the  question  of  convenience 
alone,  we  have  adopted  the  name  Cryptophyceos  as  expressing  sufficiently  weU  all  the 
marine  Protophytes  of  our  const,  whether  they  contain  phycochrome  or  not.  The 
otder  is  divided  into  two  suborders,  as  ftdlowjs  i 

a.  Cells  free,  or  united  by  a  gelatinous  intercellular  substance  into  fami- 

lies which  never  form  true  filaments Ghboogoccao£.£. 

b.  Cells  arranged  in  filaments Kostooiunks, 

Suborder  CHROOCOCCACE^. 

(Glaogena,  Cohn  in  part.) 

1.  Cells  free  or  united  in  twos  or  fours Ghroococcus. 

2.  Cells  united  by  a  mucoue  intercellular  substance  into  amorphous 

[KOTE. — In  the  foUowing  descriptive  part  of  the  present  paper  the  synonymy  of  the 
8i>ecies  is  carried  only  so  far  as  to  enable  the  reader,  in  the  ilrst  place,  to  recognize 
the  more  common  synonyms  and  also  the  works  iu  which  the  synonymy  is  given  in 
full,  and,  in  the  second  place,  to  give  a  reference  to  the  more  accessible  works  in 
which  the  different  species  are  figured.  •  Of  the  latter  fteqneat  reference  is  made  to  the 
Ner^  Boreali-Americana  and  Phycologia  Brittanica  of  Harvey^  to  the  J^tudes  Pkycologiques 
and  Notes  Algologiquea  of  Bomet  and  Thuret,  and  the  TabuUjB  Phyoologioa  of  Ktttzing. 
For  a  list  of  descriptive  works  consulted  the  reader  iereferred  to  the  end  of  this  paper. 

AU  microscopic  measurements  are  given  in  fractions  a£  a  millimeter,  but  gross  meas- 
urements of  objects  more  than  half  an  inch  in  diameter  are  given  in  feet  and  inches, 
as  the  divisions  of  the  meter  are  not,  in  this  country,  readily  applied  to  objects  which 
can  be  seen  by  the  naked  eye. 

Uidess  otherwise  stated,  the  localities  given  are  those  in  which  the  writer  himself 
has  ooUected  the  species,  but  in  the  jcase  of  common  species  It  has  been  considered  un- 
necessary to  give  special  localities.  ] 
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colonies.     Intercellnlar  substance  generally  forming  concentric 

layers  around  the  cells Glceocapsa* 

3.  Cells  united  in  colonies  of  definite  Hhape. 
%.  Cells  arranged  in  the  form  of  an  irregular  sphere,  which  becomes 

finally  hollow  and  net- shaped '.  - .  Clathrocystis. 

h.  Cells  arranged  in  several  layers  forming  a  solid  spheroidal  body. 

Polycystifi. 
c  Cells  united  in  branching  dendritic  masi^s Entophyaaiia. 

CHEOOCOCCUS,  Kaeg. 
((From  xP<xKj  the  color  of  the  body,  and  kokhocj  a  berry.) 
Cell  division  taking  place  in  all  directibns,  cells  spherical,  solitary, 
or  united  in  twos  or  some  multiple  of  two,  firee,  ♦.  «.,  not  united  into 
families  by  means  of  an  intercellular  substance. 

According  to  Naegeli,  the  pnncipal  distinction  between  Chrooooccua  and  Glceooapsa 
lies  in  tho  fact  that  in  the  former  genne  the  eeU^waU  is  thin,  while  in  the  latter  it  is 
tliick  and  formed  of  concentric  layers.  This  difference,  however,  is  not  constant,  as  in 
Chroococcu8  turgidus  the  ceU-wall  is  comparatively  thick,  whereas  in  Ol^eocapsa  orepi- 
dmum  tho  cell-wall  is  reduced  to  a  minimum.  A  more  characteristic  distinction  seems 
rather  to  bo  the  existence  of  an  intercellular  substance  in  Gloeocapsa  which  binds  the 
cells  together,  but  which  is  wanting  in  Ckroococcua, 

C.  TTJBGIDUS,  Naeg.  (ProtocoeouSy  Kfitz.,  Tab.  Phyc,  Vol.  I,  PL  6, 
Fig.  1. — Hamatococcm  UnaliSj  Hassal,  Fresh-water  Algae,  p.  331,  PI. 
82,  Fig.  2.) 

Cells  bluish  green,  oval,  usually  single  or  binate,  about  .02™™  to 
^5mm  ij^  diameter,  surrounded  by  a  thick  cell-walL 

Cape  Ann,  Mrs.  A.  L.  JDavis;  Europe.    Fresh  water  and  marine. 

Found  on  slimy  rocks  and  piers  upon  which  species  of  Calothrix,  Lynghya,  &c.,  are 
growing.  Probably  common  throughout  New  England.  The  size  of  the  cells  varies 
very  much.    What  we  have  given  above  Ib  an  average  measurement. 

GLGSOCAPSA,  (Kiitz.)  ^b^. 
(From  yXoiogy  sticky,  and  ko^i,,  a  box.) 

Cell  division  taking  place  in  all  directions,  cells  spherical,  with  thick 
walls,  solitary  or  united  in  families,  which  are  surrounded  by  a  gelatin- 
ous substance  which  is  generally  in  concentric  layers  around  the  cells. 
Spores  known  only  in  O.  stegopMla^  Itzigs.  (G.  Itzigaohnii^  Bornet  mscr.). 

This  genus,  if  we  adoi>t  the  views  of  the  advocates  of  Schwendener's  theory,  forms 
Ihe  gonidia  of  the  lichen  genera  SjfnalUaa,  Omphalariaf  &c. 

G.  CBEPlDiNTm,  Thuret,  Notes  Algologiques,  p.  2,  PL  I,  Figs.  1-3. 

(ProtoeoccuSj  Thuret,  in  Mdm.  Soc.  Katur.  Cherbourg,  Vol.  II,  p.  388 ; 

Le  Jolis,  Liste  des  Algues  Marines  de  Cherbourg,  p.  25^  Farlow,  List 
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of  Marine  Algae,  lS70.—Pleurococou8j  Bab.,  Flora  Europ.  Alg.,  Sec  III^ 
p.  25.)    PL  I,  Kg.  1. 

Cells  spheroidal,  yellow,  aboat  .0035""  to  .005"°  in  diameter,  im- 
bedded in  an  oliye-brown  gelatinous  stratum,  occasionally  single,  usually 
united  in  twos  or  some  multiple  of  four. 

Eastport,  Maine;  Gloucester,  Mass.;  Newport,  B.  L;  northern  coast 
of  Prance.  * 

We  found  this  species  abundant  in  October,  1875,  on  the  wharves  of  Eastport,  where 
it  formed  thin  gelatinous  layers  of  a  dark-brown  color  at  high-water  mark.  It  prob- 
ably occurs  at  high- water  mark  on  wharves  along  our  whole  coast.  This  species  is  said 
by  Thuret  to  form  the  gonidia  of  Verruoaria  kdlod^teSf  Nyl.,  a  species  which  we  are 
informed  by  Prof.  Tuckerman  is  pot  known  to  lichenologists  in  this  country.  In 
the  present  species  the  concentric  layers  of  the  gelatinous  envelope  of  the  cells  is 
wanting.  The  color  of  the  cells  is  quite  constantly  brownish  yellow,  but  occasion- 
ally they  become  dark  green.  The  average  diameter  of  the  cells  in  American  speci- 
mens seems  to  be  slightly  lees  than  Thurefs  measurement. 

POLTCYSTIS,  Kutz. 
(From  iroXvc,  many,  and  tcvartc,  a  bladder.) 

Cells  spherical,  densely  aggregated,  united  by  an  intercellular  mucus 
into  solid  masses. 

In  this  genus  we  include  Microoifstia  of  KUtzing,  in  which  the  colonies  are  isolated 
and  not  united  in  botryoidal  masses,  one  being  evidently  an  immature  state  of  the 
other. 

P.  ELABENS,  Kiitz.  {Microcystis^  Ktttz.,  Tab.  Phyc,  Vol.  I,  PL  8, 
Fig.  1.) 

Cells  bluish  green,  oblong,  about  .004""  in  diameter,  closely  packed 
in  solid  colonies,  which  are  aggregated  in  botryoidal  masses. 

Wood's  Holl,  Mass.;  Europe. 

Common  in  summer  on  decaying  alg®,  over  which  it  foims  slimy  masses,  mixed  with 
species  of  Lynglya,  MicroooleuB,  &o, 

P.  PALLIDA,  (Kiitz.). 

Cells  bluish  green,  oval,  .005-7">«  x  .007-9"-. 

Kewi>ort,  E.  I. ;  Gloucester,  Mass. ;  Europe.    On  Cladophorw  and  ZaS' 

tera. 

Differs  mainly  in  the  size  of  the  cells  £K>m  the  preceding  species.  Our  form  agrees 
closely  with  European  specimens. 

CLATBnSOOYSTIS,  Henfrey. 
(From  KXif^poVf  a  lattice,  and  icv<mCf  a  hladder.) 

Cells  minute,  very  numerous,  imbedded  in  mucus,  forming  a  colony 
which  is  at  first  solid,  then  hollow,  and  finally  perforate. 
0.  EOSEO-PEBSioiNA,  Cohu,  iu  Beitr^ge  zur  Biologic,  Vol.  I,  Part  HI, 
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p.  167,  PL  VI,  Pigs.  1-10.  {Microhaloa  ro9eay  Kiitz.,  in  Linnea,  VIII, 
341. — ProtococcuSy  KUtz.,  Spec.  Alg. — Pleurococcus  roseo-persieinusj  Eab., 
Flora  Enrop.  Alg. — Cryptococcus  roseua,  Eiitz.,  Phyc  G^n.;  Le  JoUs, 
Liste  des  Algaes  Marines^  Croaan,  Plorole  da  Pinist^;  Parlow,  list 
of  Marine  Algse,  1876. — Bacterium  rubescensj  Lankaster,  in  Quart  Joum. 
Micros.  Science,  Vol.  XII,  new  series,  p.  408,  PI.  22  and  23.) 

Cells  very  small,  aboat  .0025 ""» in  diameter,  rose-colored. 

Whole  New  England  coast ;  Europe.    Both  marine  and  in  fresh  water. 

Very  common  on  decaying  alg»  and  on  the  mnd,  which  it  corere  with  a  pnrplish-red 
film.  It  Ib  also  found  on  codfish  in  the  Gloncester  market,  cansing  what  is  known  as 
the  red  fish  This  alga,  of  which  the  detailed  history  is  giyen  by  Cohn  and  Lankas- 
ter, 1.  c,  after  having  been  placed  by  different  writers  in  several  different  genera,  has 
finally  been  associated  with  Clathroc!f9i%8  OBfuginomi,  Henfrey,  a  common  firesh-water 
alga  of  Europe  and  the  United  States.  Both  species  are  at  first  minute  and  solid,  but 
as  they  grow  older  become  hollow,  and  at  length  portions  become  detached,  leaving 
holes  in  the  circumference.  Although  in  Europe  the  species  is  found  in  fresh  water  as 
wen  as  in  salt,  it  has  not  yet  been  observed  in  the  interior  of  this  country. 

BNTOPHYSALIS,  Kiitz. 


^ J  — „-„ 

(From  evToc  and  ^inraAif,  a  bladder.) 


Cells  united  in  colonies,  which  assume  a  dendritic  form. 

The  genus  is  founded  on  EmtophysoHt  granMlo$a,  a  species  of  the  Mediterranean,  lo- 
fierred  by  Zanardini  to  the  PtUmellacea,  but  more  correctly  by  Thuret  and  Bomet  to 
the  Chroococcaoea, 

E.  Magnolls,  n.  sp. 

Cells  dark  purple,  .004-6°^  in  diameter,  united  in  twos  and  fours  and 

imbedded  in  jelly,  which  forms  a  densely  branching  mass. 

Magnolia  Cove,  Gloucester,  Mass.    Bare.    Autumn. 

This  alga  forms  a  thin  slime  on  exposed  rocks,  in  company  with  Olwocap9a  crepidi' 
mtm.  The  ramifications  of  the  frond  are  visible  on  careful  dissection.  The  species  is 
much  smaller  and  differs  in  color  from  E,  granMlo0a  of  Europe.  The  cells  do  not  differ 
much  in  size  from  those  of  the  Qlwoeapsa,  but  they  are  of  an  entirely  different  color 
and  have  the  concentric  arrangement  of  the  oeU-waU  much  better  marked  than  in 
that  species.  The  cells  adhere  together  in  twos,  fours,  or  some  multiple  of  four,  and 
aU  are  held  together  by  a  mucous  mass,  which  branches  in  a  very  dense  fiishion.  The 
genus  Entapkp$dU$  is  merely  a  Gkoooapea,  which  instead  of  being  indefinitely  expanded 
is  densely  ramified. 

Suborder  NOSTOCHINE^. 

(Nematogemw,  Cohn  in  part.)  * 

We  have  followed  Thuret's  E$sai  de  Ola$$ific(Uum  ieg  NostoekinSes^ 
Ann.  des  Sciences,  6  s^rie.  Tome  I,  in  fhe  arrangement  oi  the  genera. 

1.  Pilaments  terminating  in  a  hyaline  hair 7 

Fikunents  destitute  of  a  terminal  hair «.•• 2 
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2.  Filaments  famished  with  heterocysts 10 

Filaments  destitute  of  heteroeysts 3 

3.  Filaments  Bpirally  twisted SpiruUna. 

Filaments  not  twisted 4 

4.  Filaments  without  a  distinct  sheath 5 

Filaments  formed  of  one  or  more  colored  trichomata  contained  in  a 

transparent  sheath 6 

5.  Cells  bluish  green  or  purple Oscillaria. 

Cells  colorless,  or  filled  with  minute  black  grains Beggiatoa. 

6.  Sheath  containing  several  trichomata Microcoleus. 

Sheath  containing  only  one  trichoma Lyngby€u 

7.  Filaments  free,  forming  tufts  of  indefinite  extent Calothrix. 

Filaments  united  by  a  more   or  less  firm  gelatinous  substance, 

frond  of  definite  shape  and  extent 8 

8.  Heterocysts  basal,  {.  e.,  placed  at  the  base  of  the  principal  filaments 

and  branches 9 

Heterocysts  intercalary Hormactis. 

9.  Frond  hemispherical  or  vesicolose,  filaments  radiating  from  the 

base Rivularia. 

Frond  plane,  filaments  parallel IsacHs. 

10.  Filaments  destitute  of  a  sheath Sphcsrozyga. 

Filaments  consisting  of  a  trichoma  in  a  sheath Nodularia. 

SPH^EOZYGA,  Ag, 
(From  a^ipOf  a  sphere,  and  i^vyoc,  a  yoke. ) 

Filaments  free,  destitute  of  sheath.  Spores  produced  in  the  cells  adja- 
cent to  the  heterocysts. 

S.  Carmiohaelh,  Harv.,  Phyc.  Brit.,  PI.  113  a.  {Cylindrospermumy 
Kiitz.,  Spec.  Alg.,  p.  294. — Anabaina  marina^  Br6b.).    PL  I,  Fig.  8. 

Filaments  flexuous,  densely  interlaced,  forming  slimy  bluish-green 
expansions,  cells  cylindro-spherical,  about  .0035"°  in  diameter,  dimin- 
ishing in  size  towards  the  end  of  the  filament,  terminal  cell  pointed. 
Heterocysts  several  in  each  filament.  Spores  oblong,  usually  one  on 
each  side  of  heterocyst,  about  .018™°  in  length  when  ripe,  rather  more 
than  twice  as  long  as  broad,  at  first  green,  then  yellowish. 

Noank,  Conn.;  Wood's  Holl,  Gloucester,  Cambridge,  Mass.;  Europe. 
Summer. 

Probably  a  common  alga  along  onr  whole  coaet  in  midsnmmer  and  autumn  on 
decaying  algie,  looking  like  a  shining  emerald-green  film.  It  occurs  most  frequently 
on  the  surface,  but  is  also  found  at  the  depth  of  several  feet.  In  his  work  on  the 
Fresh-water  Algss  of  America,  Prof.  H.  C.  Wood,  jr.,  mentions  the  present  species  as 
occurring  at  Camden,  N<  J.    We  cannot,  however,  agree  with  him  in  placing  it  in 
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the  genus  DoUcko9permMm  of  Thwaites.  Batd,  in  Annals  and  Mag.  of  Nat.  History, 
VoL  V,  2d  series  (1850),  p.  325,  following  C.  A.  Agardh,  who  first  described  the  genus 
Spk4Bnzy§a  (Flora,  1827),  says  that  in  Spkairoeyga  the  spores  are  first  formed  from  the 
cells  nearest  the  vesicular  eells  (heterocysts),  as  is  shown  by  Professor  Wood's  figure, 
PL  3,  Fig.  3,  to  be  the  case  with  the  species  from  Camden.  Neither  can  we  regard 
8,  CarmUkaelHy  Harv.,  as  a  synonym  of  (^lindrotptrmuM  pol}f9pofwm,  Klitz.,  as  given 
by  Professor  Wood.  Although  we  have  examined  a  large  ivmber  of  specimens,  in 
only  one  instance  have  we  found  more  than  a  single  spore  on  each  side  of  the  het- 
erocyst)  which  is  quite  different  from  C.  polysporum,  Kiitz. 

NODULAEIA,  Mertens. 
(From  nodulus,  a  little  joint.) 

Filaments  free,  trichoma  inclosed  in  a  definite  sheath,  eells  discoidaL 
Heterocysts  at  regular  intervals.  Spores  namerous,  contiguoos,  not  acya- 
cent  to  the  heterocysts. 

The  genus  Spermosira  of  Etltzing  is  included  under  the  above. 

2^.  Habvktana,  Thnret,  Class,  des  Nostoch.  {8perm<mra  Harveyana, 
Thwaites,  Phyc.  Brit.,  PL  173  c.) 

Filaments  curved,  cells  discoidal,  .0015-20  x  .004"°,  heterocysts 
.0035°*°  in  diameter,  spores  numerous,  about  4-8  together,  spherical, 
.005-70"°  in  diameter. 

Charles  Biver,  Cambridge,  Mass.;  Europe. 

Found  in  smaU  quantities,  mixed  with  Spfuxrosyga^  in  company  with  RUizocUmiufiu 

SPrEXJLESTA,  Turpin. 

(From  apirtflo,  a  amaU  spiral.) 

Filaments  simple,  without  a  proper  sheath,  oscillating,  spirally 
twisted.    Spores  unknown. 

8.  TENxnssTMA,  Eutz.,  Phyc.  Brit.,  PI.  105,  Fig.  3;  Farlow,  List  of 
Marine  AlgSB,  1876.    PL  I,  Fif  .  4. 

Filaments  intricately  interlaced,  .0035°°  in  diamet»er,  hyaline,  spiral, 
closely  twisted,  cell  divisions  scarcely  visible,  oscillations  rapid. 

Eastport,  Maine ;  Gloucester,  Cambridge,  Wood's  Holl,  Mass.  ]  Europe. 

This  species  is  common  at  Eastport,  where  it  forms,  mixed  with  species  of  OmU 
ImriUy  dark  purple-colored  patches  on  the  wharves  at  low-water  mark,  and  it  is  with- 
ont  douht  to  he  found  in  similar  localities  along  the  whole  coast. 

We  found  at  Wood's  HoU,  in  1876,  a  species  of  Spirulina  which  formed  a  greenish 
fihn  on  decaying  alg®  five  or  six  feet  helow  low- water  mark,  and  the  same  sp^ecies  was 
coUeeted  by  Mr.  F.  W.  Booper  at  Key  West.  It  agrees  closely  with  3.  ThureUi,  Cnk, 
a  species  which  differs  from  8,  tamlMima,  Kiitz.,  in  having  slightly  smaller  filaments, 
which  are  also  less  ti^tly  coiled.  It  hardly  seems  to  us,  however,  as  though  the 
difference  was  sufficient  to  separate  the  two  species.  A  Spirulina  with  much  finer 
filaments  than  in  8.  tmuissimat  and  with  a  much  more  open  ^iral,  occurs  at  Wood's 
Hollf  but  we  have  never  ifixmd  ii  in  sufficient  quantity  to  ascertain  the  species. 
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BEGGIATOA,  Trevisan. 

(Named  in  honor  of  FranocBOO  Sooondo  B^giato,  an  Italian  botanist.) 
F.laments  simple,  hyaline,  no  proper  sheath,  rapidly  oscillating, 
cells  filled  with  opaque  granules.    Spores  unknown. 

A  genns  separated  from  OaoiUaria  only  by  its  color,  which  is  white  to  the  naked 
eye,  and  by  the  granules  of  snlphnr  which  often  make  the  cell  seem  quite  opaque 
when  viewed  with  the  microscox>e.  The  species  give  off  a  strong  odor  of  hydric  sul- 
phate, and  are  found  in  both  fresh  and  salt  water,  especially  in  hot  springs.  The 
diameter  of  the  filaments,  an  uncertain  mark,  is  about  the  only  guide  to  the  distinc- 
tion of  the  species. 

B.  ALBA,  Treves,  var.  marina  (Warming,  Videnskab.  Middels.,  1876, 
PL  X,  Figs.  6, 7). 

Filaments  .0036°^  in .  diameter,  cell  divisions'  indistinct,  granules 
usually  irregularly  placed. 

Cambridge;  Europe. 

In  brackish  ditches. 

B.  AEACHNOIDEA,  Rab.  (Warming,  1.  c,  PL  X,  Figs.  2-4). 

Filaments  .005-7°^  in  diameter,  cells  narrower  than  broad,  granules 
usually  in  bands  parallel  to  the  transverse  cell- walls. 

Eastport,  Maine;  Wood's  Holl,  Mass.;  Europe. 

On  dead  algsB. 

B.  MiBABiLis,  Cohn  (Warming,  1.  c,  PL  X,  Fig.  6). 

Filaments  .016"™  (20-40,  Warming)  in  diameter,  cells  a  third  as  long 
as  broad,  granules  arranged  in  bands. 

Cambridge,  Mass. ;  Europe. 

There  is  a  doubt  abont  the  accuracy  of  the  determination  of  the  specimens  referred 
to  this  species.  It  is  much  the  largest  of  the  genus  found  on  our  coast.  The  only 
specimens  which  we  have  measured  were  .016™"^  in  breadth,  which  agrees  with  the 
measurement  of  Cohn,  but  not  with  that  of  Warming.  We  have  the  impression, 
howcTer,  that  we  have  seen  larger  specimens  than  those  measured. 

Lepioihrix  rigidula,  KUtz.,  is  found  at  Wood's  Holl,  on  Ectooarpus  and  other  algse. 
The  genus  Leptothrix  is  now  limited  to  small  species  related  to  BadUua.  The  pres- 
ent species  Is  parasitic  on  Edooarpus  and  Cladophora,  on  which  it  forms  whit^  IHnges 
in  midsummer.  The  filaments  are  about  .002""  in  diameter.  The  cell  divisions  are 
very  indistinct.  The  species  may  possibly  be  the  same  as  Beggiaioa  minima,  Warm- 
ing, 1.  c,  PL  X,  Fig.  10. 

08CILLARIA,  Ktttz. 
(From  09oill0f  to  vibrate.) 

Filaments  simple,  destitute  of  distinct  sheath,  oscillating,  bluish 

green  or  dark  purple. 

The  species  of  this  genus  are  found  on  mud,  wharves,  and  wood  work.  They  are 
not  usuaUy  found  pure,  but  mixed  with  Spin^Uma,  Lyngbya,  Ac,  The  following  are 
aU  to  which  we  care  to  gite  a  name,  but  not  by  any  means  all  which  occur  with  na. 
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O.  UMOSA,  Kiitz.,  var.  chaltbea,  Tab.  Phyc,  Vol.  I,  PI.  41,  Fig.  3 ; 
Le  Jolis,  Liste  des  Algnes  Marines. 

Filaments  .008-0°"  in  diameter,  flexuous,  apex  obtuse,  oscillations 
marked,  cells  about  half  as  long  as  broad,  purplish  colored. 

Eastport,  Maine;  Europe. 

Forming  a  slimy  layer  on  piles.  Onr  speclmons  seem  to  agree  well  with  specimens 
from  Cherbonrg.  O.  HttartUis,  Harv.,  of  Crooan's  Alg.  Finist^ro,  No.  325,  is  apparently 
very  near  to  tlil%  if  not  the  same. 

O.  suBUUPOBMis,  Harv.,  Phyc.  Brit.,  PI.  251  ft. 
Filaments  .006-7 J"°  in  diameter,  at  the  end  tapering  to  an  incurved 
point,  cells  about  one-third  as  long  as  broad,  bluish  green. 
Charles  River,  Cambridge  5  Europe. 

O.  SUBTOEXTLOSA,  (Br6b.).  {Phormidium  aubtorwlosum^  Br^b.,  in  KUtz. 
Tab.  Phyc,  YoL  I,  PL  40,  Fig.  5.) 

Filaments  .003-4""",  cells  nearly  cuboidal,  with  rounded  angles,  so 
that  the  ^lament  appears  slightly  crenate. 

Eastport,  Maine;  Wood's  Holl,  Mass.;  Europe. 

To  this  species  is  donbtftiUy  referred  a  form  common  on  wharves  at  Eastport 
and  on  the  government  wharf  at  Wood's  HoU,  where  it  forms  slimy  patches,  mixed 
with  Spimlinaj  &c.  The  filaments  of  this  species  hear  a  decided  resemhlance  to  the 
triobomata  of  Microooleiu  chthonoplasteSf  and  it  may  perhaps  he  a  qnestion  whether 
they  are  not  really  a  stage  of  that  species  in  which  the  trichomata  have  escaped  from 
the  enveloping  sheath.  Opposed  to  this  view  is  the  large  quantity  of  filaments  and 
apparently  an  entire  ahsence  of  empty  sheaths.  That  the  trichomata  of  M.  chthono- 
pUute$  often  escape  from  the  sheath  can  easily  he  seen,  hut  how  long  they  remain  free 
and  how  rapidly  they  increase  nnder  sach  circnmstances  is  uncertain. 

MICEOCOLEUS,  Desmaz. 
(From  /uKpoCf  smaU,  and  KoXeoc,  a  sheath.) 

Filaments  slowly  oscillating,  destitute  of  heterocysts,  several  united 
in  a  single  gelatinous  sheath,  which  is  either  simple  or  branching. 

M.  CHTHONOPLASTES,  Thuret.  ( Oscillatona  chthonoplastes,  Lyngbye — 
Ckthonoblasttis  Lyngbei^  Kiitz. — Microcolem  anguiformiSy  Harv.,  Phyc. 
Brit,  PL  249;  Kiltz.,  Tab.  Phyc,  Yol.  I,  PL  bl.—Ohtlwnoblastus  anguir 
farmisj  Eab.,  Flora  Europ.  Alg.,  Sect.  II,  p.  133.)    PL  II,  Fig.  8. 

Sheaths  elongated,  fusiform,  being  six  or  more  times  broader  in  the 
center  than  at  the  extremities,  simple,  several  twisted  together  so  as  to 
fimn  a  green  stratum,  filaments  dark  green,  about  .005°»°»  in  diameter, 
intricately  twisted  together,  three  or  four  only  at  the  extremity  of  the 
sheath,  but  very  numerous  at  the  center,  where  the  sheath  is  frequently 
ruptured,  allowing  the  filaments  to  protrude  5  cells  as  long  as  broad,  or 
a  Uttle  broader,  terminal  ceU  acutely  pointed. 

S.  Miss.  59 3  ^  T 
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Wood's  HoU,  Mass.;  Atlantic  shore  of  Europe.    Summer. 

A  species  easily  recognized  and  probably  common  along  the  New  England  ooast  in 
Bnmmer,  but  rarely  fonnd  in  sufficient  quantities  to  make  herbarium  specimens.  It 
is  usually  found  in  small  streakts,  so  entangled  with  other  yoatochinecB  and  Conferva  as 
to  be  quite  inextricable.  At  times  it  is  found  tolerably  pur©  on  the  old  stalks  of  Spar- 
Una,  between  tide-marks.  Pure  specimens  may  be  obtained  by  allowing  si>ecimeus 
in  which  filaments  of  this  species  are  entangled  to  remain  oyemight  in  a  shallow 
dish  of  salt  water,  when  the  Mvoroooleu$  wlU  hare  freed  itself  from  other  substances 
and  come  to  the  surface.  As  generally  found,  the  plamt  looks  like  an  attenuated  corn- 
ucopia, owing  to  the  rupture  of  the  sheath  in  the  middle,  allowing  the  filaments  to 
project.  This  is  shown  in  Harvey's  figure,  1.  c,  and  also  in  PL  II,  Fig.  3,  where  only 
half  of  the  plant  has  been  drawn.  Normally  the  sheaths  are  about  a  quarf.cr  of  an 
inch  long,  about  .075»»°»  broad  in  the  middle,  and  tapering  to  about  .012™"  at  the 
ends.  Color  a  deep  bluish  green.  The  filaments  readily  escape  from  their  sheath,  and 
might  in  this  condition  pass  for  a  species  of  OBoillaria. 

MiCROCOLEUS  TERRESTBis,  Dcsmaz.  {ChthonoblostuB  repeMf  Kfitz.),  and  M.  vehsi- 
COLOR,  Thuret,  are  not  infrequently  found  in  muddy  places  in  the  interior  of  New 
England. 

LYNGBYA,  Ag. 

(Named  in  honor  of  Han$  Christian  LyngbtfCf  a  Danish  botanist.) 

Filaments  free,  each  provided  with  a  distinct  sheath,  simple,  destitute 
of  heterocysts,  no  proper  oscillations.    Spores  unknown. 

L.  MA JUSCULA,  Harv. ;  MermaicPs  Hair.  ( Conferva  majusculaj  Dillw. — 
L.  erispuj  Ag.  in  part, — L.  majuscuUij  Harv.,  Phyc.  Brit.,  PI.  62;  Ner.  Am. 
Bor.,  Part  III,  p.  110,  PL  47  a.)    PL  I,  Pig.  4 

Filaments  long,  forming  floating  tufts,  crisped,  about  .028°*"  to  .032™°* 
in  diameter,  blackish  green,  sheath  prominent,  cells  8  to  10  times  as 
broad  as  long. 

Cape  Cod,  Mass.,  to  Key  West;  Europe ;  Pacific  Ocean.    Common 

and  widely  diffused.    Summer. 

The  largest,  most  striking,  and  most  common  of  onr  marine  LynghycBy  easily  recog- 
nized by  the  length  and  diameter  of  its  filaments  and  its  color,  which  is  a  blackish 
green.  It  forms  during  the  lat«r  snmmer  months  large  tnfts  upon  Zostera  and  varioas 
other  algiB,  and  is  ofben  foond  floating  free  in  considerable  quantities.  In  the  center 
of  the  masses  the  filaments  are  intxicately  twisted  together,  but  on  the  surface  they 
float  out  from  one  another,  so  as  to  deserve  the  common  name  of  mermaid's  hair.  In 
the  older  specimens  the  filaments  are  very  much  curled  and  twisted,  forming  the  X. 
crispa  of  some  writers.  The  sheath  is  always  well  marked,  although,  as  is  the  case  in 
all  the  species,  it  varies  so  much  in  thickness  under  different  circumstances  as  to  render 
it  impossible  to  give  accurate  measurements.  The  heterocysts,  "  cellulis  interstitiali- 
bas  spursis,''  described  by  Rabenhorst  in  this  species,  Flora  Europ.  Alg.,  Part  II, 
p.  142,  have,  in  reality,  no  existence. 

L.  JESTUABII,  Liebm.  (i.  (Bruginosa^  Ag. — L.  ferruginea^  Ag.,  in  K"er. 
Am.  Bor.,  Part  III,  p.  102,  PI.  47  b;  Phyc.  Brit.,  PI.  311.) 

Filaments  forming  a  verdigris-green  stratum,  about  .016-18""  in  diam- 
eter, sheaths  distinct 
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Gloucester;  Mass.,  Mrs.  A.  L.  DaviSj  and  southward ;  Europe.  Sum- 
mer* 

A  common  species  of  the  New  England  coast,  abundant  in  shallow,  brackish  pools, 
wheie  it  covers  the  exposed  algsB  and  Zostera,  Much  less  striking  than  X.  majuscula, 
Harr.,  firom  which  it  is  distingoished  at  sight  by  its  brighter  green  color,  changing  to 
yellowiah  rather  than  blackish,  by  the  diameter  of  its  filaments,  which  is  about  half 
that  of  L,  majuBcula,  by  its  thinner  sheath,  and  by  forming  thin  strata  rather  than 
loose  tnfts.  In  the  Ner.  Am.  Bor.,  Part  III,  the  diameter  of  the  filaments  of  X.  majus- 
cmla,  Harv.,  is  given  as  .05  inch,  and  that  of  the  filaments  of  X.  ferruffinea,  Ag.,  as  .001 
inch,  which  is  evidently  incorrect,  as  one  species  is  not  fifty  or  even  five  tunes  larger 
than  the  other. 

L.  LUTEO-FUSOA,  Ag.  {L.  fulva^  Harv.,  Ner.  Am.  Bor.,  Part  HI, 
p.  102,  PL  47/.) 

Filaments  fasciculate,  eiect^  greenish  yellow,  .008-10"""  in  diameter, 
sheath  distinct. 

Exs. — Alg.  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  48. 

Stonington,  Conn.,  Bailey;  Noank,  Conn. ;  Wood's  Holl,  Mass.,  W.  O. 
F.;  Europe. 

Apparently  a  common  alga  of  Sonthem  New  England,  differing  in  its  hahit  from  aU 
onr  other  species  of  the  genns,  except  L,  tenerrima.  It  grows  in  large  patches  on 
stones  and  wood-work  between  tide-marks.  The  filaments  are  erect,  from  one  to  three 
inches  high  or  somewhat  higher,  when  in  their  best  condition  olive-colored,  bat 
more  frequently  a  i>ale  yellow.  The  thickness  of  the  sheath,  by  which  Harvey  sepa- 
rated his  L.fmlva  from  L,  luteo-ftuca,  Ag.,  is  by  no  means  constant,  and  the  species 
cannot  be  kept  distinct.  As  is  the  case  in  several  of  the  species  of  Lynghya,  the  sheath 
is  sometimes  two,  three,  or  even  a  greater  nnmber  of  times  thicker  than  at  others. 

L.  TENEBBiKA,  Thuret,  mscr. 

Filaments  slender,  fasciculate,  erect,  bluish  green,  .0035"^  in  diam- 
eter, sheaths  very  thin. 
Gloucester,  Mass.,  Mrs.  A.  L.  Davis }  K'ewi)ort,  B.  L;  Euroi)e. 

This  species  was  first  detected  near  Oloncester,  by  Mrs.  Davis,  growing  apparently 
on  sand-covered  rocks.  The  filaments  are  blnish  green,  and  not  over  a  quarter  of  an 
inch  high,  llie  species  wiU  be  easily  recognized  by  the  diameter  of  the  filaments, 
which  is  decidedly  less  than  that  of  any  other  of  onr  species.  Dr.  Bomet,  to  whom 
a  q>ecimen  was  sent,  considers  onr  plant  the  same  as  that  coUected  by  the  late  M. 
Thoret,  at  Biarrits,  France,  and  named  by  him  L,  itturrima.  I  have  since  ibnnd  it  in 
considerable  quantity  at  the  base  of  the  clifisinear  the  Winans  mansicm,  at  Newport. 

L.  -siGRESCESBj  Harv.,  Ner.  Am.  Bor.,  Part  HI,  p.  102,  PL  47  d. 

'^  Filaments  Tery  slender,  flaccid,  densely  interwoven  into  a  fleecy, 
blackish-green  stratum."    (Harvey,  L  e.) 

Canarsic  Bay,  L.  I.^  Hooper;  Peconic  Bay,  Harvey;  on  mud  and  on 
Zostenzy  Gloucester,  Mass.,  Mrs.  A.  L.  Dams. 

Var.  MAJOR. 

Filaments  finmiug  a  dariL-farown  gdatinouB  stratum,  .0152"*  in  diam* 
eter,  sheatJi  thin. 
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Wood's  Holl.    Common  on  Zostera.    Summer. 

From  Haryey's  description,  it  would  be  difficalt  to  recognize  this  species.  From 
an  authentic  specimen  in  our  possession,  collected  by  Harvey  at  Peconic  Bay,  the 
filaments  are  seen  to  be  from  .0095™°*  to  .01115'^">  in  diameter.  The  sheaths  are  di<»- 
tinct,  but  less  marked  than  in  L.  CBaiuariij  from  which  the  present  species  differs  iu 
the  shortness  and  smaller  diameter  of  the  filamento,  and  in  the  color,  which  is  a  dark 
purple,  at  times  almost  black.  The  filaments  differ  from  those  of  both  L,  nu^iucula 
and  X.  CBstuarii  in  being  held  together  by  an  amorphous,  gelatinous  substance,  sup- 
posed to  be  characteristic  of  the  genus  Phormidium,  That  genus,  however,  includes 
plants  which  are  now  properly  assigned  to  other  genera. 

We  have  often  searched  for  this  alga,  but  have  never  found  a  form  which  seemed 
to  correspond  exactly  to  Harvey's  specimen.  The  same  alga  has,  however,  been  col- 
lected by  Mrs.  Davis  at  Gloucester.  At  Wood's  Holl  is  a  Lynghya,  distributed  in 
Alg.  Am.  Bor.,  Farlow,  Anderson  &,  Eaton,  No.  47,  which  is  not  uncommon,  forming 
patches  several  inches  long  on  Zostera,  and  which  resembles  L,  nigrescens  closely  in 
everything  but  the  greater  diameter  of  the  filaments.  Its  sliminess  and  the  delicacy 
of  the  filaments  cause  it  at  first  sight  to  be  mistaken  for  diatomes.  In  drying,  it  be- 
comes somewhat  greenish.  This  species,  which  resembles  closely  L,  KUtzingiana, 
Thuret  {Phormidium,  Le  Jolis),  we  can  regard  only  as  a  largo  variety  of  Harvey's  L, 
nigresceM, 

CALOTHEIX,  (Ag.)  Thuret. 
(From  /caAof,  beautiful,  and  ^pi^,  hair.) 

Filaments  terminating  in  a  hyaline  hair,  fixed  at  the  base,  free  above, 
occasionally  branching,  growing  in  little  tufts  or  strata  of  indefinite  ex- 
tent, h^terocysts  present  in  most  of  the  species,  no  oscillations.  Spor^ 
unknown. 

We  adopt  the  genus  with  Thuret's  limitations,  including,  iu  part,  the  genera  Schlso- 
aiphon,  Ampkiihrix,  Leibleinia,  &,g,,  of  KUtzing. 

a.  Species  growing  in  little  tufts. 

G.  GONFEBYIOOLA,  Ag.  {Leiblmiia  cluUybea  and  amethysteay  Kiitz. — 
0.  confervicola,  Ag.,  Phyc.  Brit.,  PL  254j  Notes  Algologiques,  PL  3.) 
PL  I,  Kg.  6. 

IMfts  fasciculate,  filaments  dark  bluish  purple,  attenuated,  .018«""  in 
diameter,  heterocysts  all  basal,  generally  few  in  number. 

On  alg»  of  all  kinds.    Summer.    Yery  common.    Europe. 

0.  OBTJSTAOEA,  (Schousb.)  Boru.  &  Thur.  {Schizosiphon  fasciculate 
and  lasiapusj  Ktitz. — Oscillatoria  Crustacea^  Schousb. — Calothrix  cms- 
iacea,  Bomet  &  Thuret,  Notes  Algologiques,  p.  13,  PL  IV.) 

Tufts  fasciculate,  filaments  bright  green,  attenuated,  .0125°*°"  in  diam- 
eter, heterocysts  intercalary,  often  very  numerous. 

Exs. — ^Alg.  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  49, 

OnalgsBof  all  kinds,  and  on  rocks.    Summer.  Yery  common.  Europe. 

The  two  species  Jnst  described  are  very  common,  certainly  from  Wood's  HoU  to 
Kew  York,  and  probably  also  northward,  on  aU  kinds  of  alg»,  on  which  they  form 
fine  tufts  or  fringes.    The  two  species  usually  grow  mixed  together,  but  may  be 
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easily  distingaished  under  the  microscope,  C,  oonfervioola  being  darker  colored,  the 
filaments  thicker,  and  only  furnished  Trith  heterocysts  at  the  base,  whereas  in 
C.  Crustacea  the  heterocysts  are  scattered  throngh  the  filament,  often  solitary,  but 
sometimes  as  many  as  eight  together,  and  frequently  truncate.  C.  oruatacea  is  also 
common  on  rocks. 

b.  Sx>ecies  forming  expansions. 

C.  SCOPULOBUM,  Ag.j  Phyc.  Brit,  PL  58  fc;  Ner.  Am.  Bor.,  Part 
in,  p.  105. 

Filaments  forming  strata  of  indefinite  extent,  flexnous,  usually 
branching,  .008-12°^  in  diameter,  heterocysts  basal  and  intercalary, 
sheaths  thick,,  striate. 

Var.  viviPAEA.   ((7.  viviparcL,  Harv.,  ISTer.  Am.  Bor.,  Part  III,  p.  106.) 

2^ahant,  Wood's  Holl,  Mass.,  W.  O.  F.;  Ehode  Island,  Bailey;  Eu- 
rope.   Var.  vivipara  at  Kahant,  W.  O.  Jl,  and  Seaconnet  Point,  Bailey. 

Forming  indefinite-shaped  patches  on  rocks,  on  BkizocloniwM,  and  other  prostrate 
algse.  Apparently  much  lees  common  than  the  two  preceding  species.  It  differs 
from  C.  crmtacea  in  the  fleznous  habit  of  the  filaments,  which  are  loosely  twisted 
aronnd  one  another,  in  the  much  rarer  occnrrence  of  intercalary  heterocysts,  and  in 
the  color  of  the  filaments,  which  is  not  a  bright  green,  bnt  generaUy  brownish.  The 
sheaths,  too,  become  thick,  dark,  and  striated.  As  is  the  case  in  all  species  of  Calo- 
tkrix  where  the  filaments  are  closely  interwoven,  the  diameter  of  the  filaments  is 
greater  and  that  of  the  sheath  less,  proceeding  from  within  outwards.  The  variety 
tiripara  is  only  a  luxuriant  form  of  the  typical  species. 

C.  PULVtNATA,  Ag.    (0.  hydnoideSy  Harv.) 

Filaments  densely  packed,  forming  a  dark  green  spongy  layer,  united 
at  the  surfece  in  tooth-like  masses,  flexuous,  .006"*  to  .OliS""*  in  diam- 
eter, heterocysts  intercalary. 

Exs. — ^Alg.  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  ITo.  50. 

Wood's  Holl,  on  wharves.    Common.    Europe. 

In  thw  species  the  filaments  are  much  more  densely  interwoven  and  flexnons  than 
in  any  of  the  preceding  species.  It  forms  patches  looking  like  a  honeycomb,  or  like 
a  small  Hydnum,  and  can  be  torn  fr^m  its  attachment  in  pieces  of  considerable  size. 

0.  PAEASITIOA,  Thuret.    {Bivulariaj  Chauvin. — Schizosiphonj  Le  Jolis.) 

Filaments  loosely  united,  forming  a  velvety  film,  bulbous  at  base, 

simple    or  only  slightly    branching,    about   .008-10°™  in  diameter, 

h^rocysts  basal,  obliquely  truncate. 
On  Nemalion  mvltifidumy  J!Tewport,  B.  I. ;  Europe. 

Easily  recognized  by  its  bulbous  base  and  obliquely  truncate  heterocysts,  and  its 
peculiar  habitat. 

BIVULAEIA,  Roth. 
(Named  from  the  fluviatile  habitat  of  many  of  the  species.) 

Frond  gelatinous,  more  or  less  globose,  filaments  radiating,  atten- 
uated, furnished'  with  distinct  sheaths,  branching,  a  heterocyst  at  the 
base  of  each  branch. 
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Few  genera  of  algse  have  been  diyided  by  different  writers  into  so  many  artificial 
and  nnsatisfaotory  genera  as  BmUaria,  Some  of  the  described  genera  are  character- 
ized by  striations  or  alterations  of  the  sheath  which  arise  from  age  or  nn^vorable 
external  conditions.  Other  so-called  genera  are  characterized  by  the  presence  of 
parasitic  plants  in  the  thallus  of  a  tme  Bivularia,  As  understood  in  the  present  arti- 
cle; the  genus  differs  from  Calothrix  in  the  fact  that  the  filaments  are  imbedded  in  a 
mass  of  jelly  and  the  thallus  is  of  a  definite  shape  and  extent.  From  IsacttSf  which 
might  be  perhaps  considered  a  subgenus,  Bivularia  differs  in  having  its  filaments 
radiate  from  a  central  point  instead  of  being  parallel  to  one  another.  From  Hormaetu 
it  abundantly  differs  in  the  mode  of  formation  of  the  filaments.  In  Bivularia  the 
branches  are  formed  by  the  division  of  the  filament  laterally,  the  upper  part  of  the 
branch  separating  from  the  main  filament,  and  the  two  being  only  in  contact  at  the 
base  of  the  branch,  where  a  heterocyst  is  always  to  be  found.  In  Hormactis  the  fila- 
ments push  out  sidewise  in  the  form  of  an  inverted  V.  The  apex  of  the  V  then 
elongates  upwards  and,  at  the  same  time,  the  sides  of  the  V  elongate  so  that,  in 
passing  from  the  interior  of  the  thallus  outwards,  instead  of  finding  a  series  of  fila- 
ments spreading  out  fan-shaped,  we  find  the  filaments  converging  two  by  two, 
which  finally  unite  into  single  filaments  near  the  surface  of  the  thallus.  Moreover, 
the  heterocysts  in  HormacHa  are  intercalary,  not  basal.  In  none  of  our  marine  specieji 
of  Bivularia  have  spores  been  seen,  but  spores  are  found  in  some  fresh- water  species  of 
GUBotrichia,  a  genus  closely  allied  to,  if  not  to  be  included  in,  Bivularia, 

R.  ATRA,  Both.  {Zanotrichia  hemiapcBrica^  Ag. — Euactis  amcenay  atra^ 
canflvienSj  hemisplusricaj  LenormanAiana^  marina^  Kutz. — Linckia  aira^ 
Lyngb.— 2J.  atra^  Phyc.  Brit.,  PL  239.)    PL  II,  Kg.  2. 

Thallas  solid^  globose  or  hemispherical,  varying  in  size  from  that  of 
a  head  of  a  pin  to  half  an  inch  in  diameter,  dark  glossy  black, 
filaments  straight,  .0038-45""  in  diameter,  heterocysts  about  as  broad  as 
or  rather  broader  than  the  filaments,  usually  somewhat  pointed. 

Var.  confluenSj  flattish,  owing  to  the  coalescence  of  several  individuals. 

Common  along  the  wbole  coast,  on  stones,  algse,  and  stalks  of  SparUnaf  often  in 
company  with  Itactis  plana,  Distinguisbed  by  its  dark,  sbining  color  and  usually 
bemispherical  shape.  It  is  generally  minute  in  size,  but  occasionaUy  grows  as  large 
as  a  pea  or  somewbat  larger.  The  variety  oonfluens  resembles,  to  the  naked  eye, 
IsaoUsplanay  but  is  decidedly  thicker.    MioroscopicaUy  the  two  are  quite  dififerent. 

E,  PLIOATA,  Carm.,  Phyc.  Brit.,  PL  316.    {PhysactiSj  Ktitz.) 
Thallus  at  first  solid,  soon  becoming  hollow,  plicato-mgose,  folds 

sinuous,  filaments  flexuous,  .003-4°^  in  diameter,  heterocysts  nearly 

spherical,  about  as  broad  as  the  filaments. 
On  mud  and  Spartina  roots.    Cohasset  Narrows,  Wood's  HoU,  Mass., 

W.  O.  F.    Common. 

Although  as  yet  known  to  occur  only  at  the  two  above  named  localities,  this  species 
wiU  probably  be  found  to  be  common  along  the  whole  New  England  coast,  but  it 
is  certainly  less  common  than  the  preceding  species.  Its  fiATorite  habitat  is  the  mud 
in  which  Spariina  is  growing,  between  tide-marks.  It  attains  a  larger  size  than  B, 
atra,  is  almost  always  hoUow,  and  easily  recognized  by  its  cerebriformly  plicate  sor* 
face.  The  substance  is  softer  than  in  B,  atra,  the  filaments  are  slightly  narrower  and 
less  closely  packed  together,  and  the  heterocysts  are  rather  more  spherical  than  in  that 
Bipecies. 

R.  HOSPITA,  Thnret  (Euacii$  hoapita  and  prarumpenSf  Ktitz.),  which  differs  firom  th« 
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preceding  species  in  haying  filaments  .008"«  to  .012™«  in  diameter,  was  recognized  by 
Dr.  Bomet  in  company  with  B,  pUoata  in  a  specimen  fiN)m  Cohasset  Narrows.  As  we 
hxve  not  been  able  to  recog^ze  the  species  in  any  of  oar  own  specimens  from  the 
>  locality,  the  presumption  is  that  it  is  not  very  common. 


ISACTIS,  Thnret 

(From  laoc,  equal,  and  uktic,  a  ray.) 

Frond  plane,  composed  of  parallel  filaments,  held  together  by  a  tongh, 
gelatinoas  intercellular  substance,  ending  in  a  hyaline  hair,  hetero- 
cysts  basal,  ramifications  few.    Spores  unknown. 

This  genns  differs  from  Bivalaria  only  in  that  the  filaments  are  parallel  to  one 
another  so  as  to  form  a  flat  frond,  whereas  in  Bnmlaria  they  radiate  from  a  central 
point  and  form  more  or  less  spherical  fronds.  It  might  with  propriety  be  considered 
a  subgenus  under  Bivularia. 

L  PLANA,  Thuret,  L  c.  {BasyactiSj  Kiitz.— PAy«ac^w  atropurpurea^ 
obdu(xnSj  KUtz.)    FL  I,  Fig.  2. . 

Frond  flat,  thin,  dense,  dark  green,  outline  irregular,  filaments 
.0076-95""  in  diameter,  .12-.16""high  sheaths  often  torn  and  striate. 

Whole  Ifew  England  coast;  Europe. 

'  Very  common  on  rocks^  Fucw,  Punctaria,  and  other  algsD,  forming  dark-green  spots, 
scarcely  raised  above  the  substance  on  which  it  is  growing. 

HOEMACTIS,  Thuret. 

(From  bpfioff  a  necklace,  and  axriCj  a  ray.) 

Frond  gelatinous,  globose,  at  first  solid,  then  hoUow  and  plicate, 
heterocyst  intercalary,  filaments  simple  at  the  surface  of  firond,  bifur- 
cating below.    Sx>ores  unknown. 

H.  QxJOTi,  (Ag.)  Bornet,  in  litt.  (Bivularia  nitida,  Farlow,  List  of 
Marine  Alg»,  1876.    PL  n,  Fig.  1. 

Fronds  gregarious,  dark  green,  plicato-rugose,  from  a  quarter  of  an 
inch  to  two  to  three  inches  in  diameter,  filaments  .0028-55°^  in  diam- 
eter, tortuous,  cells  of  external  part  of  the  frond  thick  and  discoidal, 
becoming  more  oval  in  the  interior  of  the  frond  heterocysts  numer- 
ous, scattered,  about  .0038"^  x  .0058"". 

Bxs. — ^Alg.  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  45. 

Wood's  Holl,  Mass.,  TT.  G.F.;  Falmouth,  Mass.,  Jtfir.  ^.  8.  Collins; 
Marianne  Islands. 

This  interesting  species,  althongh  it  has  as  yet  only  been  found  at  Wood's  Holl  and 
the  adjoining  coast,  will  probably  also  be  found  at  other  localities  on  Long  Island 
Sonnd.  It  grows  in  o<msiderable  quantities  upon  species  of  Fuons,  at  half  tide,  on  the 
inner  side  of  Parker's  Point,  Wood's  HoU,  and  we  have  also  found  it  washed  ashore 
on  the  beaches  of  Buzzard's  Bay,  in  the  same  township.  It  makes  its  appearance  in 
Jmie,  and  disappears  in  the  month  of  September,  being  in  perfection  in  the  month  of 
July.  The  fronds  sometimes  acquire  a  large  size,  two  or  three  inches  in  diameter, 
but  usnally  tbey  are  much  smaUer  and  densely  aggregated,  almost  covering  the  Fnons 
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stalks  opon  which  they  are  growing.  It  first  appears  as  solid  green  spots  upon  the 
Fucus,  which  soon  swell  out  into  thin  bladders,  which  partly  collapse  on  being 
removed  from  the  water.  The  peculiar  inverted  Y-shaped  filaments  are  seen  to  greater 
advantage  by  dissecting  with  needles  small  pieces  of  the  frond  than  by  making  sec- 
tions with  a  razor. 

The  only  other  species  of  this  genus  is  Hormadis  Balanif  Thnret,  whichi  grows  on 
barnacles  on  the  coast  of  France.  It  is  a  comparatively  minute  plant,  much  less 
striking  than  our  own  species,  which  seems  rather  to  replace,  on  our  coast,  the  Rivu- 
Utria  niiida,  Ag.,  of  the  coast  of  Europe,  which  it  resembles  in  general  appearance 
and  habit.  The  external  resemblance  to  that  species  is  so  great  that  specimens  were 
sent  to  Dr.  Bomet  as  B,  nitida^  Ag.  (f )  By  him  it  was  recognized  as  a  new  species 
of  Hormactiif  H,  FarlovM,  under  which  name  it  was  distributed  in  Alg.  Am.  Bor. 
Since  then  Dr.  Bomet  has  recognized  its  identity  with  Riculaaria  Quoyi,  Ag.,  of  the 
Marianne  Islands.  It  is  not  a  little  remarkable  that  the  species  is  only  known  in  two 
localities  so  widely  remote  from  one  another. 

Stioonema  mamillosum,  Ag.,  occurs  in  a  brook  which  empties  into  the  sea  at 
Rafe's  Chasm,  Magnolia  Cove,  in  Gloucester ;  and  Calqthrix  parietina,  Thuret,  is 
found  in  Nobska  Pond,  close  to  the  sea,  at  Wood's  HolL  The  species  named  all  belong 
in  the  present  order,  but  are  not  strictly  marine. 

Oedee  zoospores. 

AlgSB  either  green  or  olive-brown  in  color.    Eeprodaction  by  means  of 

zoospores,  which  unite  in  pairs  to  form  a  zygospore. 

This  order  includes  aU  the  marine  ClcrospermecB  attributed  to  New  England  in  the 
Nereis  Am.  Bor.,  with  the  exception  of  the  genus  Vaucheriaf  as  well  as  the  greater 
part  of  the  olive-brown  sea- weeds,  with  the  exception  of  the  rock-weeds  or  Fucacea. 
The  account  of  the  order  given  in  the  introduction  to  the  present  article  should  be 
consulted  in  the  present  connection. 

a.  Green  alg»,  multicellular,  zoospores  of  two  kinds — macrozoospores 

with  four  and  microzoospores  with  two  terminal  cilia. .  Chlorosporeas. 

ft.  Green  algae,  frond  unicellular,  branching BryopHdece. 

c.  Green  algse,  frond  unicellular,  simple Boti^diecB. 

d.  Olive-brown  algae,  zoospores  of  one  kind,  with  two  cilia  laterally 

attached Phwoaporew. 

Suborder  CHLOROSPOREiE. 

1.  Fronds  membranaceous {Ulvw)  2 

Fronds  filamentous ^ 3 

2.  Cells  in  a  single  layer Monostromcu 

OeUs  in  two  layers Ulva. 

3.  Some  of  the  cells  furnished  with  long  hyaline  hairs Bulbocoleon. 

Cells  destitute  of  hyaline  hairs 4 

4.  Filaments  branching  throughout Cliidophora, 

Filaments  with  short,  root-Uke  branches  only Bhizoclonium. 

Filaments  unbranched 5 

5.  Filaments  rigid,  setaceous Ohwtomorpha. 

Filaments  soft  and  flaccid Ulothriv. 
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MONGSTEOMA,  (Thuret)  Wittrock, 

(From  fwvoCf  Bingle,  and. (rrpu^a,  a  bed.) 

Fronds  membranaceous^  consisting  of  a  single  layer  of  cells,  which  are 

either  parenchymatous  or  separated  firom  one  another  by  more  or  less 

jeUy. 

Ab  defined  by  Tbnret,  Monoiiroma  differed  from  ZHva  in  having  the  ceUs  embedded 
in  jeUy  lather  than  arranged  in  the  usual  form  of  parenchymatous  tissue.  *  Wittrock 
includes  in  the  genus  aU  the  Ulva  consisting  of  a  suigle  layer.  In  most  of  the  species 
the  £rond  is  at  first  sack-shape,  but  soon  ruptures,  the  segments  being  composed  of  one 
lajer  of  cells.  The  basal  cells  are  prolonged  downwards,  but  they  become  more  or 
less  circular  in  the  upper  part. 

M.  PULCHBUM,  n.  sp. 

Fronds  membranaceous,  fasciculate,  light  green,  lanceolate  or  cuneate- 
lanceolate,  attenuated  at  the  base,  margin  crisped,  two  to  twelve  inches 
long,  two  inches  broad,  substance  very  delicate,  about  .006"'"  in  thick- 
ness, cells  irregular,  more  or  less  sinuous,  intercellular  substance  small. 

Watch  Hill,  Conn.,  Prof.  Eaton;  Gloucester,  Mass.,  Mrs,  Bray;  Port- 
land, Me.,  Mr.  C.  B.  Fuller,    Spring. 

A  beautiful  and  apparently  not  uncommon  spring  plant  of  New  England,  dis- 
tinguished by  its  outline  and  delicate  substance.  When  fully  grown  the  fronds  are 
most  frequently  attenuated  at  the  base  and  rather  obtuse  at  the  summit.  When  young 
they  are  lanceolate,  and  seem  to  be  always  plane,  never  saccate,  as  in  the  next  species. 
The  color  is  a  delicate  green,  and  the  plant  cannot  easily  be  removed  from  the  paper 
on  which  it  is  pressed.  This  species  has  sometimes  been  distributed  as  Ulva  Linza,  to 
which  it  bears  more  or  less  resemblance  in  shape. 

M.  GRSViiJL.Ei,Wittrock.  ( Ulva  Laeiucal  Grev.  now  Linn. ;  Harv.  Phyc. 
Brit,  PL  243,  and  Ner.  Am.  Bor.,  Part  III,  p.  60. — Unteromorpha  Ore- 
rOtei,  Thuret) 

Frond  at  first  saccate,  then  split  to  the  base  into  irregular  segments, 
color  light  green,  segments  plane,  unequally  laciniate,  frond  about 
.012  ■■  thick,  cells  angular,  intercellular  substance  small. 

Boston  Bay  (Ner.  Am.  Bor.);  Maiden,  Mass.,  Mr.  Oollins;  Ives 
Point,  Ck>nn.,  Mr.  F.  W.  Hall;  Europe.    Spring. 

A  common  spring  species  of  the  Atlantic  shores  of  Euroi>e,  but  apparently  not  so 
conunon  in  New  England.  The  cells  of  this  species  Tary  considerably,  and  in  some 
^lecimens  the  intercellular  gelatinous  substance  is  tolerably  prominent 

M.  Blytu,  (Aresch.)  Wittr.  ( Ulva  Blytiiy  Aresch.,  Phyc.  Scand.,  p. 
186,  PL  10  y.—Jtf.^?y«te,  Wittrock,  Monog.  Monostr.,  p.  49,  PL  IV,  Fig. 
U.) 

Frond  membranaceous,  subcoriaceous,  dark  green,  irregularly  cleft, 
margin  crisped,  .028-40 "»"  in  thickness,  cells  angular,  closely  paeked, 
intercellular  substance  smalL 

Exs.— Nordstedt  &  Wittrock,  Alg.  Scand.,  No*  44;  Alg.  Am.  Bor., 
Fsurlow,  Anderson  &  Eaton,  No.  98. 
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Eastport,  Maine;  Gloucester;  Kahant^  Mass.;  Northern  Europe.  Au- 
tumn. 

This,  by  &r  the  most  striking  of  oar  Manostramata,  grows  Inzuriantly  in  the  large 
tide-pool  at  Dog  Island,  Eastport,  where  it  attains  a  length  of  one  foot.  In  habit  it 
resembles  Ulva  laotuoa  vor.  rigidaf  bat  it  is  of  a  deeper  green.  Onr  specimens  were 
collected  in  the  month  of  September.  As  it  occors  at  Nahant  the  species  is  not  gen- 
erally more  than  two  or  three  inches  long,  and  recalls  the  figure  of  Ulva  ohscttra,  Ktttz., 
T:»b.  Pbyc,  PI.  12,  No.  2.  It  is  foand  in  the  clefts  of  exposed  rocks,  late  in  the  season. 
Its  color  is  a  deep  green  when  growing,  which  becomes  brownish  in  drying.  It  does 
not  adhere  well  to  paper. 

M.  CREPEDINUM,  U.  Sp. 

Fronds  delicate,  light  green,  one  to  three  inches  long,  flabellately  or- 
biculate,  split  to  the  base,  segments  obovate,  .018-36°»™  thick,  cells 
roundish-angular,  intercellular  substance  prominent. 

Government  wharf.  Wood's  Holl,  Mass.    August 

This  small  species  is  common  on  the  piles  of  the  who^  at  Wood's  Holl.  It  is  very 
soft,  and  collapses  on  removing  it  from  the  water.  It  preserves  its  color  weU  on  paper. 
The  above  name  is  given  provisionaUy,  as  we  are  not  able  to  jefer  the  species  to  any 
known  form.  It  resembles  M.  Wittrockiif  Bomet,  a  species,  we  believe,  not  yet  de- 
scribed. Except  in  its  small  size,  it  is  very  near  M.  orlnculaium,  Thar.,  but  the  thick- 
ness of  that  species,  as  given  by  Wittrock,  is  .032-40""n.  An  examination  of  a  specimen 
collected  by  Thuret,  however,  gives  the  same  measurement  as  our  species.  If  the 
species  eventually  is  united  with  M.  arhiculatum,  the  present  must  be  regarded  as  a 
smaU  form. 

ULVA,  (L.)  Le  Jolis. 
(Supposed  to  be  from  «l,  Celtic  for  water.) 

Fronds  simple  or  branching,  consisting  of  two  layers  of  cells,  which 
are  either  in  close  contact  with  one  another  or  else  at  maturity  separate 
so  as  to  form  a  tubular  frond. 

We  have  foUowed  Le  Jolis  in  nniting  the  old  genera  Ulva  and  Enteramorpka,  and  we 
might  perhaps  have  gone  farther  and  united  Monoatrama  with  Ulva^  for  if  Monoatroma 
GrevUlei  when  young  resembles  an  Enteromorpha,  in  its  older  stages  it  splits  into 
membranes  consisting  of  a  single  layer  of  cells,  which  are  certainly  imbedded  in  a  cer- 
tain amount  of  gelatinous  substance,  yet  so  little  as  to  make  it  doubtful  whether  to 
call  the  frond  parenchymatous  or  not. 

TJ.  Lactuca,  (Linn.)  Le  Jolis.  ( Ulva  latisaima  and  rigiday  Ag.  &  Auct. 
recent. — U.  latissimay  Grev.  &  Harv. — Phycoseris  giga/nteay  myriotrema^ 
au8trali8j  &c.,  Kiitz.)    FL  m.  Fig.  1. 

Frond  flat,  thick,  unbranched,  variously  more  or  less  ovate  in  outline, 
divided,  the  two  layers  of  cells  adherent. 

a.  Var.  BiGiDA,  (Ag.)  Le  Jolis.  {U.  rigida^  Ag. — U.  latimmaj  Harv., 
Phyc.  Brit.,  partim. — Phycoseris  aiistraliSj  KUtz.) 

Frond  rigid,  rather  thick,  generally  deeply  divided,  lacinise  irregu- 
larly lacerate-erose,  the  base  of  frond  more  dense  and  deeply  colored 
than  the  rest 
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8.  Var.  Lactxjca,  Le  Jolis.  (17^  latisHmay  Harv.,  partim.— P%co«6rt9 
giganteaj  EUtz.) 

Frond  orbicular,  oblong  or  elongate-&sciate,  simple,  undivided  or 
scarcely  lobed,  frequently  spirally  contorted. 

f.  Var.  LATissDCA,  Le  Jolis. 

Frond  simple,  at  first  cuneate-substipitate,  afterwards  broadly  ex- 
panded. 

Very  conunon  all  over  the  world,  especially  in  brackish  waters. 

The  present  species  nearly  corresponds  to  the  Ulva  UtHssima  of  the  Nereis  Am.  Bor., 
bat  is  not  the  U,  Laetuoa  of  that  work.  It  is  distinguished  from  the  remaining  species 
by  being  always  flat,  never  tabular  at  any  age,  and  by  its  more  or  less  orbicular  out- 
line not  becoming  linear  or  ribbon-shaped.  Var.  a  is  the  common  Ulva  on  rocks  and 
in  pools  exposed  to  the  action  of  the  waves.  The  frond,  although  not  very  large,  is 
rigid,  and  does  not  adhere  well  to  paper  in  drying.  In  outline  it  is  orbicular,  and  is 
generally  deeply  incised.  Yar.  .6  has  a  more  elongated  shape,  and  is  generally  plicato- 
nndolate.  Var.  y  is  very  common  in  brackish  places  on  the  mud,  and  attains  a  very 
large  size.  When  fiilly  grown  it  has  no  deflnlte  shape,  but  is  ragged  on  the  margin 
and  often  perforated. 

Ulya  entebomobpha,  Le  Jolis« 

Frond  linear  or  lanceolate  in  oatline^  attenuated  at  base^  the  two  lay- 
ers of  cdls  either  entirely  separating^  so  as  to  form  a  tabular  frond,  or 
dightly  cohering;  forming  a  flat  frond. 

0,  Var.  LANCEOLATA,  Le  Jolis.  {Ulva  Linza^  Greville  &  Harvey.— 
Fkycaseris  larweolata  and  crispoitaj  KUtzing.) 

Frond  narrow,  flat,  ribbon-shaped,  unbranched,  much  attenuated  at 
base,  margin  somewhat  crisped,  sometimes  so  much  so  that  the  frond 
appears  spirally  twisted. 

fi.  Var.  INTESTINALIS,  Le  Jolis.    {JEnteramorpha  intestifudiSy  Auct.) 

Frond  simple,  attenuated,  and  subcompressed  at  base,  above  tubuloso- 
inflated. 

y.  Yar.  compbessa,  Le  Jolis.  {Ulva  compressor  L. — Enteromorpha 
eoRipresmi,  Auct.) 

Frond  tubuloso-compressed,  generally  proliferously  branched,  branches 
Qnifonn,  simple,  attenuate  at  the  base,  broader  and  obtuse  at  the  apex, 
color  somewhat  dingy. 

Very  common  all  over  the  world,  particularly  in  bracMsh  water. 

This  species  inclades  the  Ulva  lAnzaj  EnteromarphaintesHnalUf  B,n6.Enteromorpha  com- 
prma  of  the  Nereis  Am.  Bor.,  which  can  only  be  regarded  as  varieties  of  one  species. 
The  species  reaches  its  highest  development  in  the  var.  0  (EHUramarpha  intesHnaUSf 
Auct),  which  is  ezceesiyely  common  in  ail  shaUow  water  along  onr  coast,  and  is  con* 
tpiciumsly  disagreeable  by  its  resemblance  in  shape  to  the  swollen  intestines  of  some 
uumaL  The  species  approaches  Ulva  Laotucaf  L.,  in  var.  a,  which  is  not  so  common 
H  the  other  forms  of  the  species  whose  long  ribbon-like  £ronds  are  compressed  instead 
of  tubular,  as  in  var.  p.    In  var.  y,  with  branching  instead  of  simple  fronds,  the 
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species  approaches  Ulva  elathrata.  Innumerable  varieties  have  been  made  of  the 
Tarioas  forms  of  this  species,  but  an  enumeration  of  them  is  quite  uncalled  for  in  this 
place. 

Ulva  clathbata,  Ag, 

<<  Frond  tubular,  filiform,  several  times  branched,  branches  attenuate 
at  the  apex,  often  very  fine,  cells  arranged  in  rows,'^  (Le  Jolis,  Liste 
des  Algues  Marines  de  Cherbourg.) 

As  usually  defined  by  algologists,  Ulva  clathrata  differs  fh>m  U.  oampressa  princi* 
paUy  in  the  smaller  size  of  the  branches,  a  character  by  no  means  constant.  We 
quote  the  specific  distinctions  as  given  by  Le  Jolis,  1.  c,  which  express  more  clearly 
than  the  descriptions  of  other  writers  the  relations  between  the  species : 

**  I  think  they  (the  specific  characters)  are  to  be  found,  first,  in  the  general  form  of 
the  fronds,  which,  broadened  at  the  summit  in  the  different  varieties  of  Ulca  entero- 
marpha,  are,  on  the  contrary,  much  attenuated  at  the  extremity  in  Ulta  clathrata. 
Secondly,  in  the  ramification.  While  Ulva  compreasa  and  inteatinalis  are  rather  proliferous 
than  branching  in  the  true  acceptation  of  the  word— their  branches  being  ordinarily 
of  such  a  character  that  when  they  are  given  off  from  the  lower  part  of  the  frond  there 
does  not  exist,  so  to  speak,  any  principal  axis,  or  when  borne  towards  the  extremity 
of  the  frond  reduced  to  simple  proliferations ;  in  Ulva  clathrataf  on  the  contrary,  there 
exists  a  well-marked  ramification,  the  fronds  or  primary  axes  bearing  numerous  sec- 
ondary branches,  which  in  their  turn  produce  branchlets  of  an  inferior  order." 

Of  the  species,  as  defined  by  Le  Jolis,  there  are  several  varieties  common  on  our 
coast,  principally  to  be  distinguished  by  the  fineness  of  the  branches  and  more  or  less 
complicated  ramification.  The  variety  AgardJUana  of  Le  Jolis  {Enteromorpha  Linkianoj 
Grev.),  rather  coarse  and  rigid,  is  common  in  shallow  water,  as  is  also  the  form  caUed 
by  Harvey  Enteromorpha  ramuloea.  The  var.  Rothiana  {otiqa  proatrata  is  found  in  a 
ditch  at  Maiden,  Mass. 

Ulva  Hopkibkh,  (McCalla)  Harv.,  Phyc.  Brit.,  PL  263. 

Frond  capiUary,  excessively  branched,  ramuli  ending  in  a  single  row 
of  cells. 

Greenport,  L.  L,  Mr.  Hooper  ^  Gloucester,  Mass.,  Mrs.  A.  L.  Davis  ^ 
Europe. 

A  bec^utiful  species,  looking  much  more  like  a  fine  Cladophora  than  an  Ulva.  It  is  in 
most  cases  easily  recognized  by  its  tenuity  and  light-green  color.  It  grows  in  large 
tufts  on  other  alg»  and  is  about  eight  or  ten  inches  long.  It  is  by  no  means  certain 
that  this  species  should  not  be  legarded  as  an  extreme  variety  of  U.  clathrata  in  spite 
of  the  fact  that  the  branches  nsuaUy  end  in  a  single  row  of  ceUs. 

ULOTBRIX,  (KUtz.)  Thur. 
(From  v}.ij,  a  forest,  and  i^ptf,  a  hair.) 

Filaments  grass-green,  soft  and  flaccid,  unbranched,  at  first  forming 
tufts  attached  at  the  base,  afterwards  becoming  more  or  less  entangled, 
cells  never  long  in  proportion  to  their  diameter. 

The  genus  Uloihriz  here  includes  all  the  unbranching  marine  Chloroeporea  of  a  deli- 
cate texture,  and  embraces  the  species  included  by  Harvey  in  the  genus  fformotrichwm 
of  Etltzing,  which  can  hardly  be  kept  distinct  firom  UlotkriXf  an  older  genus  of  KUtzing. 
When  young  the  species  of  the  genus  are  attached  at  the  base  and  unbranched,  but  in 
some  cases,  when  old,  the  filaments  are  twisted  together,  and  it  is  not  always  easy  to 
finil  the  point  of  attachment* 
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The  genus  is  too  nearly  related  to  CkcBtomorpha,  from  whtoh  it  differs  in  sabstance, 
the  filaments  being  more  or  less  gelatinous  in  Uloihrix  and  rigid  in  ChcBiamorpha,  Of 
all  the  filamentous  marine  ChUnvaporea  the  species  of  UlotJirix  are  best  adapted  for  the 
study  of  zoospores.  The  conjugation  of  zoospores  in  Uloihrix  g<mata,  a  flresh-water 
species,  has  been  Tery  fully  described  by  Dodel-Pcnrt  in  Pringsheim's  Jahrbtlcher, 
VoLX. 

TJ.  FLACCA,  (DDlw.)  Thuret.  {Lynghya  fiacca  and  Carmwhaelli,  Harv., 
Phyc.  Brit,  PL  300  and  186  a.—Hormotrichum  Camtichadiij  Harv.,  Xer. 
Am.  Bor.,  Part  III,  p.  90.) 

Filaments  fine,  lubricous,  greenish  yellow,  one  to  three  inches  long, 
at  first  tufted,  then  entangled  and  forming  strata  of  indefinite  extent 
filaments  .014-30™"  in  diameter,  becoming  moniliform,  cells  .003-12"" 
long,  generally  narrow,  discoidaL 

Ea6ti>ort, Maine.,  on  stones  and  Bhodymenia^  August;  Kahant,  Mass., 

Mr.  CoUinSj  spring;  Isles  of  Shocds,  K.  H.,  Mrs.  Davis ]  Europe. 

A  species  most  Inxnriant  in  the  spring,  bat  also  fonnd  in  summer.  The  form  foand 
ftt  Eastport  was  the  entangled  stage  which  is  common  on  wood-work  at  low- water 
mark. 

XJ.  ISOGONA,  (Engl.  Bot.)  Thuret.  {Conferva  Tounganaj  Harv.,  Phyc. 
Brit,  PI.  328. — Lynghya  gpecioMj  L  a,  PL  180  b. — Harmotridmm  Young- 
anuMj  ^er.  Am.  Bor.,  Part  HI,  p.  ^Q.-^TJro^pora  penicilUformiSy  Aresch. 
in  part) 

Filaments  fine,  yellowish  green,  one  to  three  inches  long,  at  first 
tufted,  afterwards  forming  strata,  filaments  .036-58°^™  in  diameter, 
moniliform,  cells  .015-50™°'  long,  fh>m  cuboidal  becoming  ovate,  con- 
striction at  nodes  marked. 

New  York,  Harvey;  Ives  Point,  Conn.,  Mr.  Hall;  Gloucester,  Mrs. 
Davis;  l^ahant,  Mr.  OoMns;  Europe.    Spring. 

Distingnished  from  the  last  by  its  greater  size  and  by  the  marked  constriction  be- 
tween the  ceUs  at  maturity.  Apparently  common  on  wood-work.  Whatever  name 
we  may  give  to  this  species,  it  is  the  same  form  which  is  oonmion  in  the  northern 
part  of  Europe  in  spring  and  snnmier.  It  is  the  JSTomta^rio^ni  Tounganvm  of  British 
anthers,  and  the  U.  i9og0na  of  the  French.  It  is  the  species  referred  by  Aresohong, 
Observationes  Phycologicffi,  n,  Act.  Eeg.  Soc.  Scient.,  Ser.  Ill,  Vol.  9,  to  Confervapeni- 
eUVformis,  Roth,  and  made  by  him  the  type  of  the  genns  TTrospara.  Aresohoug  nnites 
under  the  single  species  U.  penioilUformi$  the  following  species  of  Phycologia  Brit- 
tanica:  I/tfnghya»peoioaaf  L,  CarmiohaelUy  L,  CuUericBy  L,  fiacca^  and  Conferva  Taungana. 
In  the  present  case  we  have  kept  U.  ftaooa  and  U.  i9<^iut  distinct,  bnt  agree  with 
Areschong  in  uniting  IT.  $pecio9a  with  U,  isogona.  Perhaps  a  further  acquaintance 
with  the  species  might  lead  us  to  unite  the  present  two  species  under  Areschoug's 
name. 

The  Marmotriohwn  $pecio8um  of  Eaton's  list  pf  Eastport  algss  belongs  to  another 
genus.    The  H.  horeale,  1.  o.,  is  unknown  to  me. 

XT.  coiXABBNS,  (Ag.)  Thur.T    {Conferva  coUabenSy  Harv.,  Phyc.  Brit., 

PI.  327. — Eormotrichum  oollabensj  Ktitz.,  Spec.  Alg.,  p.  383.) 

Filaments  tufted,  two  to  six  inches  long  deep  green,  cells  from  .05- 
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.18°^  in  breadthi  once  or  once  and  a  half  as  long  as  broad,  nodes  con- 
stricted. 

To  this  species  is  referred,  with  considerable  doubt,  a  rare  Ulothrix  found  by  Mr. 
Collins  at  Nabant.  The  filaments  are  six  or  seven  inches  long,  very  soft,  and  they  can 
with  difficulty  be  removed  from  the  paper  on  which  they  are  pressed.  The  cells  ave- 
rage from  .035-90«»  in  breadth  by  .054-.324««  in  length.  In  Rhode  Island  Plants,  by 
S.  T.  Olney,  Providence  Franklin  Society,  April,  1847,  under  No.  1189,  is  the  foUowing: 
"Cdi^mjaooiZafteiw,  Ag.f  *or  near  it'— Harv.  MSS.  Sogonnet  Point!  Narragansett 
Pier!''  In  the  Nereis  Am.  Bor.,  Part  III,  no  reference  is  made  to  C.  ooHabenSf  Ag.,  by 
Harvey,  whom  Olney  quotes  in  his  list.  Harvey,  however,  in  the  Nereis,  describes 
a  new  species,  ChcBtomarpKa  Olneyi,  which  calls  to  mind  C.  coUahens,  and  perhaps  that 
is  the  plant  referred  to  by  Bir.  Olney. 

CHiETOMORPHA,  Kiitz. 
(From  x^^""!}  hair,  and  ftop^,  shape.) 

Filaments  grass-green,  coarse  and  rigid,  nnbranched,  either  attached 
in  tnfts  or  floating  in  masses,  celLs  variable  in  length,  often  much 
longer  than  broad. 

The  species  of  this  genus  may  be  divided  into  two  groups.  In  the  first  the  fila> 
ments  arise  in  tufts  fh>m  a  definite  base.  In  the  second  the  filaments  are  twisted  to- 
gether and  form  intricate  masses,  which  rest  upon  stones  and  other  algs.  It  may  be 
a  question  whether  the  members  of  the  last-named  group  are  not  the  advanced  stage 
of  the  species  of  the  first  group,  which,  as  they  have  developed,  have  become  twisted 
together  and  torn  from  their  attachments.  It  would  be  comparatively  a  simple  mat- 
ter to  classify  our  own  species  taken  by  themselves,  but  in  comparing  them  with  for- 
eign species  it  becomes  very  complicated  in  consequence  of  the  confusion  of  names 
applied  to  some  of  the  common  European  species.  We  can  only  briefly  mention  the 
synonyms,  which  are  almost  hopelessly  confused. 

0.  MELA(K)NIUM,  (Web.  &  Mohr.)  Ktitz.  ( Conferva  Melaganiumy  Phyc 
Brit,  PL  99  a.)     ^ 

Filaments  erect,  base  scntate,  coarse  and  wiry,  dark  glancous  green, 
cells  .4-5™°  broad  by  .4-7™"  long. 

In  tide-pools. 

Common  from  Boston  northward ;  Northern  Enrope. 

The  most  easily  recognized  species  of  the  genus  with  us.  It  grows  in  deep  tide- 
pools,  attached  to  pebbles  and  rocks.  The  filaments  can  be  recognized  at  a  distance 
by  their  dark  glaucous-green  color  and  rigidity.  It  is  generaUy  a  foot  or  more  in 
length,  and  the  filaments  are  usually  free,  but  become  more  or  less  twisted  together. 
It  does  not  adhere  well  to  paper  in  drying,  and  in  spite  of  its  coarseness  it  does  not 
bear  immersion  in  fresh  water. 

O.  -ffiEBA,  (Dillw.)  KUtz.    {Conferva  cereOy  Phya  Brit,  PI.  99  6.) 

Filaments  erect,  base  scutate,  setaceous,  yellowish  green,  cells 
.25-40™"  long  by  .15-30™-  broad. 

In  high-tide  pools. 

New  York  Harbor,  Harvey ;  K"ew  Haven,  Prof  Eaton  ^  Newport, 

Bailey;  Gloucester;  Europe. 

This  species  has  a  wider  range  than  the  last,  being  found  not  only  in  the  north  of 
Europe,  but  also  in  the  Mediterranean  and  other  warm  seas.    With  us  it  is  not  un- 
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oommoii  in  Long  Island  Sonnd,  but  is  little  known  north  of  Cape  Cod.  It  grows  in 
pools,  sometimes  near  high- water  mark,  and  resembles  in  habit  C,  melagoniuMy  from 
which  it  differs  in  color,  in  being  much  less  rigid,  and  in  the  smaller  size  of  its  cells. 
As  foond  on  our  coast,  the  filaments  are  rather  more  slender  than  the  average  of 
European  specimens. 

C.  PiCQUOTiANA,  (Mont.)  KUtz.  {Conferva  Picquotiana,  Ann.  Scien. 
Kat.,  3d  Ser.,  VoL  XI,  p.  66. — Chcptomorpha  Piquotiana^  Ner.  Am.  Bor., 
Part  in,  p.  85,  PI.  46  c.) 

Filaments  prostrate,  intricately  twisted  together  in  masses,  rigid, 
dark-green,  cells  .2-4"^  broad  by  .2-1.6°"  long,  slightly  oval  in  shape. 

Deep  water,  and  washed  ashore. 

Bather  common  from  Boston  northward^  St^ten  Island,  Harvey; 
Gay  Head,  Mass. 

This  species  was  first  described  by  Montagne  from  specimens  collected  by  Lamare- 
Picqnot  in  Labrador.  It  is  the  largest  of  onr  prostrate  Chatomorphaj  and  north  of 
Boston  is  not  uncommon  on  beaches  after  a  storm,  bnt  it  has  not  been  seen  in  tide-pools. 
The  localities  Sonth  of  Cape  Cod  perhaps  need  revision.  We  have  found  the  species 
washed  ashore  at  Gay  Head,  fiN)m  deep  water.  It  reminds  one  of  C  melagonium  by 
its  color,  rigidity,  and  size  of  the  filaments,  and  it  seems  to  ns  probable  that  it  is 
merely  an  advanced  stage  of  that  species  which  has  broken  from  its  attachments  and 
become  entangled  withont  having  lost  its  power  of  growth.  It  is  certainly  very 
unlikely  that  any  alga  of  this  suborder  is  throughout  its  whole  period  of  existence 
unattached.  The  cells  differ  from  those  of  C,  melagonium  in  being  sometimes  several 
times  longer  than  broad,  bnt,  on  the  other  hand,  they  frequently  are  found  no  longer 
than  broad.  If  the  species  is  really  distinct  and  not  an  older  stage  of  C.  melagonium, 
as  we  suspect,  it  is  the  largest  and  coarsest  of  our  species,  and  is  to  be  compared  with 
C,  foruJotaj  Zan,  of  which  we  have  examined  specimens  collected  by  Hauck  at  Pirano^ 
in  the  Adriatic.  In  drying,  onr  species  does  not  adhere  to  paper,  and  the  cells  con- 
tract at  the  joints  so  as  to  give  a  toruloid  appearance. 

C.  liHruM,  (Flor.  Dan.)  Eiitz.  (Conferva  Linuniy  Crouan,  Algnes 
Marines  dn  Finistfere,  'So.  353. — Conferva  Linum^  An»schong,  Alg. 
Scand.,  No.  183. — Chcetomorpha  herhacea^  EUtz.,  in  Hohenacker's  Meeral- 
gen.  No.  355. — Chastomorpha  Linuniy  Kiitz.,  Spec.  Alg.,  p.  378. — Chceto- 
morpha  sutoria^  (Berk.)  Harv.,  Xer.  Am.  Bor.,  Part  3,  p.  87. — Non 
Conferva  Linum^  Alg.  Danmon.,  No.  220,  nee  Bhizoclonium  Linum^ 
Herb.  Thuret) 

FUaments  prostrate,  intricately  twisted  together  in  masses,  rigid, 
bright  green,  ceUs  .20-25°^  broad  by  .20-30""  long,  about  as  broad  as 
long. 

Jnst  below  low-water  mark. 

Common  in  Long  Island  Sound;  Nahant,  Ten  Pound  Island,  Glou- 
cester, Mass.;  Europe. 

The  confttsion  which  has  arisen  from  the  application  of  the  name  Ckmferva  lAnum  to 
different  species  and  the  useless  multiplication  of  names,  especiaUy  on  the  part  of 
Ktttzing,  makes  it  exceedingly  difBcult  to  ascertain  the  name  of  this  common  species 
on  our  coart.    It  fimns  stota  of  consldeTable  extent  upon  rocks  and  gravel  Just  belour 
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low-Trater  mark.  It  can  be  distingtdshed  from  the  preceding  species  by  its  lighter 
color,  bj  being  less  rigid,  and  by  the  smaller  size  of  the  cells,  which  are  rather  uni- 
formly OS  broad  as  long.  If  we  may  snspect  that  C.  Picquotiana  is  only  a  form  of  C. 
melagoniumj  we  may  also  suggest  that  the  present  is  possibly  the  corresponding  form 
of  C  area.  To  unravel  the  synonymy  of  the  species  is  quite  hopeless.  Our  specimens 
agree  with  No.  353  of  Crouan's  Algue^  Marines  du  Finist^re  and  No.  183  of  Ares- 
choug's  Alg»  Scandinaviose,  both  of  which  are  supposed  to  be  the  Conferva  Linum  of 
the  Flora  Danica.  They  are  also  identical  with  No.  355  of  Hohenacker's  Meeralgen, 
which  purports  to  have  been  determined  as  C.  herbtuxay  Kg.,  by  Eiitzing  himself. 
Whether  they  are  the  same  as  the  Conferva  Linum  of  the  Fhyoologia  Brittanica  we 
cannot  determine.  They  approach  very  near  to,  if  they  are  not  identical  with,  C. 
crasaa  of  the  Italian  algologists.  In  fact,  Crouan  considers  C.  Xiitum,  Fl.  Dan.,  to  be 
the  same  as  C.  crassa^  Ag.  The  CfuBtomorpha  sutoria  of  the  Nereis  Am.  Bor.  seems  to 
lis  the  same  thing.  We  have  examined  Bailey's  specimens,  from  which  Harvey  named 
the  species  in  the  Nereis,  and  have  also  examined  Bailey*s  locality,  at  Stonington. 
To  the  naked  eye,  in  Bailey's  specimens,  the  filaments  appear  smaller  than  the  typical 
form,  but  a  microscopic  examination  gives  the  same  measurements  as  specimens  we 
collected  ourselves,  which  agreed  precisely  with  No.  353,  Crouan.  In  saying  that  the 
New  England  specimens  of  C.  sutoria  should  be  considered  to  be  rather  C,  IAnum,yre  do 
not  mean  to  imply  that  the  European  C.  sutoria  is  not  distinct.  Whether  our  species 
is  the  same  as  Rkizoolonium  Xtntcm,  Thuret,  is,  perhaps,  doubtful.  In  specimens  of  the 
last-named  species  from  Cherbourg  the  filaments  appear  to  be  somewhat  smaller.  The 
species  usually,  but  not  always,  loses  its  color  drying,  and  scarcely  adheres  to  paper 
unless  under  considerable  pressure. 

SPECIES  INQUIREND-aE. 

C.  Olneyi,  Harv.,  Ker.  Am.  Bor.,  Part  III,  p.  86,  PI  46  d, 

<<  Filaments  tafted,  setaceous,  straight  or  carved,  soft,  pale  green; 
articulations  once  and  a  half  as  long  as  broad.''    (Harvey,  1.  c.) 

Rhode  Island,  Olney. 

C.  LONGiABTicffLATA,  Harv.,  Ner.  Am.  Bor.,  Part  III,  p.  86,  PI.  46  e. 

"Filaments  capillary,  curved,  loosely  bundled  together,  flaccid,  soft, 
pale  greeny  articulations  4-6  times  as  long  as  broad,  swollen  at  the 
nodes  j  var.  Pj  orassiovy  filaments  more  robust."    (Harvey,  1.  c.) 

In  rock-pools,  between  tide-marks.    Ship  Anne  Point,  Mr.  Hooper; 

Boston  Bay,  Mrs.  Asa  Oray;  Little  Compton,  Mr.  Olney;  var.  fi  in 

brackish  ditches  at  Little  Compton,  Mr.  Olney. 

The  two  last  species  are  only  known  from  the  descriptions  in  the  Nereis.  No  au- 
thentic specimens  exist  in  the  Olney  Herharinm,  which  is  now  the  property  of  Brown 
University.  The  specimen  of  (7.  Oln^  mentioned  in  Alg€B  Ehodiacem  hy  Olney  was 
determined  hy  the  present  writer,  not  by  Harvey  himself  and  a  recent  examination  of 
the  specimen,  for  which  we  are  indebted  to  the  kindness  of  Professor  Bailey,  lead  us 
to  think  that  the  specimen  was  not  correctly  determined. 

EHIZOCLOMUM,  Kutz. 

(From  />t^ovy  a  root,  and  kXuv,  a  branch.) 

Filaments  decumbent,  entangled,  branches  short  and  rooWike. 

The  genns  is  easily  recognized,  as  a  rule,  by  the  root-like  character  of  the  branches. 
In  some  species  the  branches  are  frequent ;  in  others,  however,  they  are  only  ooca- 
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fionally  foand,  and  in  that  case  the  species  may  easily  be  mistaken  for  species  of 
ChabmorphtL 

E.  EiPAEnrw,  Both,  Harv.  Phyc.  Brit.,  PI.  328.   (22.  salinumj  Kiitz.) 

Filaments  decumbent,  pale  green,  forming  entangled  masses,  far- 

nished  with  namerous  short  root-like  branches,  generally  consisting  of 

but  few  cells,  but  sometimes  elongated,  filaments  from  .02""  to  .025""" 

in  diameter,  cells  about  as  long  as  broad,  or  a  little  longer.  PL  m,  Fig.  2. 

Eastport,  Maine;  Kahant,  Wood's  HoU,  Mass.,  W.  Q.  F.;  New  Haven, 

Conn.,  Prof.  D.  C.  Eaton;  Europe. 

An  alga  which  is  probably  common  all  along  the  coast  on  wood-work  and  sandy 
rocks  between  tide-marks.  It  forms  thin  light-green  masses  on  the  substance  on 
which  it  is  growing.  The  root-like  processes  usually  consist  of  not  more  than  throe  or 
fom  cells,  and  not  nnfreqnently  they  fork.  Distinguished  at  sight  from  the  next  by 
its  yeUowish  color.  It  often  covers  the  ground  at  the  base  of  SparHna^  and  it  is  found 
neazer  high- water  mark  than  the  next  species. 

E-  TOBTUOSXJM,  Kutz.  (Oonferca  implexa  and  tortuosaj  Harv.,  Phyc. 
Brit,  PL  54  a  and  b. — Chcetomorpha  tortuosa^  Fer.  Am.  Bor.) 

Filaments  dark  green,  very  much  curled  and  twisted,  forming  pros- 
trate masses,  diameter  of  filaments,  .035*™"  to  .058"^,  cells  about  twice 
as  long  as  broad,  branches  few,  short. 

Common  all  along  the  ]^ew  England  coast;  Europe. 

The  most  common  species  of  our  coast,  recognized  by  its  dark-green  color,  and  by 
the  very  much  twisted  filaments  which  form  woolly  strata  over  other  alga).  Its  fa vor- 
ite  habitat  is  in  tide-pools,  where  it  is  exposed  at  dead  low  water. 

E.  KocHiANXiM,  Kiitz.  (Conferca  arenosa,  Crouan,  Algues  Marines  du 
Finisttre,  No.  355. — Conferva  implexa^  var.,  Alg.  Scand.,  Ko.  187. — 
Skizoclonium  Kochianum^  KUtz.,  in  Le  Jolis's  Liste  des  Algues  Marines 
de  Cherbourg.) 

Filaments  pale  yellow,  forming  loose  masses  of  indefinite  extent,  cells 
.010-14™™  broad  by  .036-54°»°»  long. 

On  algge  below  low- water  mark.    Summer. 

Gloucester,  Mass.;  ]!^ahant,  Mass.,  Mr.  Collins;  Europe. 

Much  finer  than  any  of  the  species  previously  mentioned,  covering  alga)  with  a  deH- 
eate  pale-yeUow  fieece.  It  is  apparently  less  common  than  our  other  two  species,  and 
▼ehave  only  found  it  once  growing  over  XamtnarkB  just  below  low- water  mark,  off 
Giles's  Beach,  Gloucester.  The  species  agrees  with  French  specimens  oiR,  Kochianum 
in  the  size  and  general  appearance  of  the  cells,  b^t  the  root-like  processes  character- 
istic of  the  present  genus  are  not  evident  in  our  specimens,  and  the  species  is  here  re- 
tained in  RhUoclonium  on  the  authority  of  KUtzing,  in  Le  Jolis*s  Liste  des  Algues  Ma- 
rines de  Cherbourg.  jB.  Kochianum  is  considered  by  Rabenhorst  to  be  a  variety  of  E, 
M^icans,  Jiirg.,  in  which  he  also  includes  Conferva  arenicola  of  Berk.  Our  specimens 
agree  perfectly  with  No.  355  of  Crouan's  Algues  Marine  du  Finist^re,  but  are  rather 
«aller  than  No.  187  of  Areschong's  Algas  Scandinavicss,  which  is  referred  with  doubt 
to  CQiifena  arenota.  The  name  which  we  have  adopted  refers  our  specimens  without 
*wbt  to  French  forms,  but  the  identity  with  the  genuine  C.  arenosa  of  British  botan- 
8.  Miss.  59 i 
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ists  still  remains  to  be  settled.  The  species  does  not  adhere  well  to  paper,  and  wo«M 
probably,  at  first  sight,  be  referred  by  collectors  to  ChoBtomorpha  rather  than  to  BMbo* 
cUmium, 

OLADOPHORA,  Ktitz. 

(From  KXadoc,  a  branch,  and  ^peu,  to  bear.) 

Filaments  firm,  not  gelatinous,  branching  throaglioat. 

A  genus  including  the  greater  part  of  the  branching  Chlorosporeay  which  are  found 
both  in  salt  and  fresh  water.  It  differs  from  Ulothrix  and  ChoBtomorpha  in  having 
branching  filaments,  and  from  Rhizodonium  in  having  well-developed  branchee  and 
not  mere  rhizoidal  growths.  The  species  abound  on  rocks  and  in  tide-pools,  as  weU 
as  in  ditches  and  shallow  bays  along  the  shore,  and  usually  grow  in  tufts.  Some  of 
the  species,  however,  especially  those  growing  in  brackish  ditches,  at  maturity  form 
dense  layers  upon  the  surface  of  the  water  or  on  the  bottom.  The  number  of  described 
species  of  the  genus  is  immense,  but,  in  all  probability,  a  great  part  are  not  distinct. 
It  is  at  present  impossible  correctly  to  refer  the  New  England  species  to  European 
forms,  since  European  botanists  by  no  means  agree  as  to  their  own  species,  and  there 
has  been  a  tendancy  on  the  part  of  algologists  of  different  countries  to  ignore  the 
species  of  other  countries  in  studying  their  own.  The  principal  specific  character  is 
the  mode  of  branching,  which,  in  the  present  genus,  is  at  best  an  uncertain  mark.  The 
young  and  old  plants  of  the  same  species  often  differ  very  much  in  the  appearance  of 
the  branches,  so  that  the  habit  varies  at  different  seasons.  When  old,  some  species 
are  usually  torn  from  their  attachments  and  washed  ashore  in  large  masses,  and,  in 
this  battered  condition,  it  is  often  impossible  to  recognize  the  species,  or  perhaps  even  to 
distinguish  the  specimens  from  Ehizoclonium  species.  Unfortunately,  names  have  been 
given  to  the  battered  forms  until  there  is  such  a  labyrinth  of  synonyms  that  one  is 
tempted  to  reject  all  but  a  few  well-marked  8i>ecies.  In  the  present  instance  we  have 
attempted  merely  to  compare  our  specimens  with  those  in  the  Algse  Danmonienses, 
the  Algues  Biarines  du  Finist^re,  the  Alg»  Scandinavioee  of  Areschoug,  and  with 
specimens  received  from  Dr.  Bomet,  M.  Le  Jolis,  Dr.  Kjellman,  and  Dr.  Wittrock.  It 
is  to  be  hoped  that  some  responsible  algologist  wiU  undertake  the  revision  of  this 
much-abused  genus. 

Subgenus  SP0NGK)M0RPHA,  Ktitz. 

Plants  spongy,  at  least  towards  the  base,  owing  to  the  interlacing  of 
the  branches,  some  of  which  are  strongly  recurved  and  rhizoidal. 

C.  AECTA,  (Dillw.).    {Gladophora  arcta^  Phyc.  Brit.,  PL  135.) 

Filaments  slender,  two  to  eight  inches  long,  tofted  and  densely  matted 
at  base,  becoming  free  and  divergent  above,  color  a  bright  green  5  branches 
near  the  base  strongly  recurved  and  interlaced,  upper  branches  erect  or 
appressed,  numerous,  opposite  or  scattered,  apices  obtuse  5  cells  at  ba«e 
about  twice  as  long  as  broad,  cells  of  upper  portion  several  times  longer 
than  broad,  average  diameter  of  cells  about  .08"". 

On  rocks  between  tide-marks.    Winter  and  spring. 

(Tommon  along  the  whole  coast;  Euroi>e. 

One  of  the  few  species  which  are  recognized  without  difficulty,  although  it  varies 
considerably  in  aspect  at  different  seasons.  VHien  young  the  filaments  are  but  slightly 
matted  together,  except  at  the  very  base,  and  the  species  is  then  the  C  vauckerujtfofmU 
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cf  Agardh;  bat  when  old  they  become  spongy  nearly  to  the  tip,  and  oonstitnt^  the  C. 
eemtraUs  of  some  anthois.  The  species  is,  as  a  role,  easily  distinguished  by  its  bright- 
green  color  and  erect  or  appressed  branches  in  the  npper  portion  of  the  plant.  The 
plant  preserree  its  beantifal  green  color,  and  adheres  to  paper  except  when  very 
old  and  spongy. 

C.  LANOSA,  (Both)  Kutz.    (0.  lanosa,  Phyc,  Brit,  PI.  6.) 

Tntta  more  or  less  globose ;  filaments  one  to  three  inches  long,  densely 
matted,  color  at  first  bright  green,  but  soon  becoming  pale  yellow; 
branches  long,  nnmerons,  irregularly  placed,  often  second,  given  off  at 
wide  angles  j  ceUs  .03-4"°  in  breadth,  as  long  as  broad  in  lower  part, 
becoming  in  npper  part  several  times  longer  than  broad. 

On  Chandrus  crispus  and  other  algse. 

Gloucester,  Fahant,  Mass.;  common.  Earox>e.  Spring  and  early 
summer. 

Var.  XTNCIALIS,  Thuret    {Gl  uncialis,  Harv.,  Phyc.  Brit.,  PI.  207.) 

Filaments  longer  and  looser  than  in  the  type,  and  of  a  lighter  color. 

On  sandy  rocks. 

Long  Island  Sonnd ;  ]!^ahant  and  Gloucester,  Mass. ;  common.  Spring. 
Enrope. 

An  easily  recognized  species,  prohahly  common  along  the  whole  coast  in  spring  and 
early  smnmer.  It  grows  attached  to  sea-weeds  or  to  sand-covered  rocks  at  low  tide 
and  helowy  and  is  often  washed  ashore  in  considerahle  quantities.  It  forms  globose 
tnftiSy  whiehf  when  growing,  are  bright  green,  bnt  which  soon  lose  their  color,  and, 
on  drying,  became  pale  and  silky.  The  var.  undaliSf  which  is  more  common  in  Long 
Island  Sonnd,  is  less  dense  and  forms  looser  tufts  than  the  type.  It  does  not  adhere 
Tory  wen  to  paper. 

Subgenus  EUCLADOPHORA. 

Plants  tofted,  or,  at  times,  stratose,  not  united  into  spongy  masses  by 
rhizoidal  branches  or  recurved  branches. 

C.  BUPESTBIS,  (Linn.)  Kiitz.,  Phyc.  Brit,  PI.  180. 

Filaments  five  to  ten  inches  long,  rigid,  dark  green,  tufted  j  branches 
crowded,  usually  opposite  or  in  fours,  ultimate  branches  given  off  at  an 
acute  angle,  short,  subulate;  cells  constricted  at  the  joints,  average 
diameter  of  cells  .08-16"»°». 

On  rocks  near  low-water  mark. 

Common  along  the  whole  coast  throughout  the  year;  Biirope. 

Recognized  hy  its  dark  green  colbr  and  rigidity,  and  hy  the  nxmierous  appressed 
ramnU  which  are  given  off  two  or  three  at  a  joint. 

C.  AJLBIDA,  (Huds.)  Kiitz.,  Phyc  Brit.,  PL  275. 
Filaments  slender,  silky,  forming  dense  tufts  from  a  few  inches  to  a 
foot  long,  color  a  pale  green;  branches  irregular,  often  opposite,  ulti- 
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mate  branches  long,  given  off  at  wide  angles^  cells  .02-3""  in  diametef, 

cell- wall  delicate,  terminal  cells  blunt. 

Staten  Island,  Beesley's  Point,  New  York  Bay,  Harvey:  in  pools, 

Newport,  E.  1. 5  Europe.    Summer. 

Not  yet  observed  north  of  Cape  Cod.  The  species  is  recognized  by  forming  dense 
tufts  of  a  pale  color  and  almost  spongy  consistency.  The  sponglnees,  however,  is  not, 
as  in  the  subgenus  Spongomorpha,  due  to  the  interlacing  of  short  recurved  branches 
and  rhizoidal  filaments,  but  to  the  fineness  of  the  filaments,  which  are  densely  twisted 
together.  The  cells  do  not  vary  much  in  diameter  throughout.  This  species,  when 
dried,  loses  most  of  its  color,  and  does  not  adhere  weU  to  pi^r. 

C.  BEFBAOTA,  (Eoth)  Areschoug.  (Non  C.  refractay  Alg.  Danmon., 
No.  228,  nee  Phyc.  Brit.,  PL  24.) 

FQaments  rather  rigid,  forming  tufts  from  2-8  inches  long,  color 
a  glaucous  green ;  branches  flexuous,  clothed  throughout  with  nearly 
equal,  short,  frequently  opposite  branchlets,  which  are  at  first  patent 
and  furnished  with  erect  or  corymbose,  afterwards  reflexed,  branchlets; 
cells  .03-8""  in  diameter,  terminal  cells  blunt. 

Common  in  deep  tide-pools  and  on  stones  and  sea-weeds  at  low- water 
mark  throughout  our  limits.    Spring  and  summer.    Northern  Euroi>e. 

We  have  refrained  from  quoting  any  synonyms  in  the  description  Just  given.  The 
species,  as  we  understand  it,  is  one  common  in  rocky  places  where  the  water  is  pnro. 
It  forms  rather  short  tofts  of  a  somewhat  glaucous  green,  which  i8*'paler  when  the 
plant  grows  exposed  to  the  sun.  The  hranchlets,  which  are  in  general  short,  are  at 
first  erect,  hut,  as  usually  found,  are  somewhat  oorymhose  and  ultimately  decomxK>und 
and  reflezed.  It  is  rather  rigid  and  does  not  collapse  when  removed  from  the  water. 
In  drying  it  sometimes  retains  its  color,  but  usually  becomes  yeUowish  and  does  not 
adhere  well  to  paper.  What  we  have  described  seems  to  be  the  C.  reifracta  of  Harvey's 
Nereis,  but  we  have  refrained  from  quoting  the  localities  given  by  Harvey.  The  C. 
refracta  of  the  French  coast  is  considered  by  Le  Jolis  to  be  a  variety  of  C.  albida.  The 
same  is  not  true  of  our  species,  which  is  certainly  distinct  from  C.  aXbidcu  It  may  be 
that  we  have  also  the  refracted  variety  of  C  aXbida  on  our  coast,  but  we  have  never 
met  with  it.  The  present  species  is  much  coarser  and  differs  in  habit  and  ramification 
from  the  C.  albida  of  New  England,  which  agrees  weU  with  European  specimens.  The 
American  C  refracta  is  much  nearer  to,  if  not  identical  with,  the  species  published  by 
Areschoug  in  the  Algai  Scandinavic®,  2d  series,  No.  338,  as  C  r^aoto,  (Roth).  In 
coarseness  it  approaches  C.  UetemrenSf  but  it  certainly  is  not  the  same  as  No.  143,  Algie 
Danmonienses,  which  Harvey  considers  to  be  C.  Uetevirens,  In  short,  we  think  that 
the  C,  refracta  of  New  England  is  not  the  species  to  which  the  French  botanists  ap- 
ply that  name,  but  probably  the  species  of  Areschoug.  Whether  it  is  really  the  Con^ 
ferva  refracta  of  Roth  is  a  point  on  which  we  can  only  follow  the  authority  of  others. 
At  any  rate,  afrer  the  explanation  given,  the  name  can  be  retained  without  causing 
greater  confusion  than  has  hitherto  existed. 

C.  GLAUOESOENS,  (Griff.)  Harv.  {CI  gluucescenSy  Phyc.  Brit.,  PI.  196. — 
CL  pseudo-sericeaj  Crouan,  Alg.  Finist.,  No.  367.) 

Filaments  loosely  tufted,  3-12  inches  long,  much  branched,  color  light 
green;  branches  erect,  i>ectinate,  ultimate  branchlets  elongated,  wect, 
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given  off  at  an  acnte  angle;  cells  with  delicate  cell- wall,  .03-6°™  in 
diameter,  tenninal  cells  acate. 

On  stones  and  wood- work  near  low- water  mark.    Snmmer. 

From  Hali&Xy  K  S.,  to  Charleston,  S.  C,  Harvey;  Newport,  E.  L; 
Europe. 

A  delicate  species  which  is  characterized  by  its  light  color,  loosely  tnfted  habit,  and 
slender  branches,  which  are  all  given  off  at  aniformly  acnte  angles.  When  growing 
in  exposed  localities  the  tnfts  are  short,  bnt  in  quiet  bays  they  become  long  and  loose. 
This  speeies,  which  has  the  light  color  and  slender  filaments  of  C.  albida^  differs  from 
that  species  in  not  being  spongy  in  consistence  and  in  the  length  of  the  ultimate 
branchlets,  which  are  always  erect.  Our  Newport  species  resemble  very  closely  the 
No.  120  b  of  Wittrock  and  Nordstedt,  Algss  ScandinavicsB,  which  is  considered  by  them 
a  form  of  C,  ayttaUina,  (Both),  but  differs  from  the  CL  crpstaUina  of  the  algologists 
of  Soathem  Europe.  It  may  be  remarked  that  CI,  glaucesans,  (Griff.)  Hary.,  has  been 
referred  to  other  older  species,  bnt  not  knowing  the  limits  of  C.  cryBtallinOf  (Roth),  and 
C.  sericeoy  (Huds.),  we  have  adhered  to  the  latter  name,  as  has  also  been  done  by  Le 
Jolis  and  other  French  algologists.  This  species  generally  beoomes  yery  pale  in  drying 
and  adheres  well  to  paper. 

The  variety  ft  pwtmellaf  of  this  species,  mentioned  by  Harvey  in  the  Nereis  Am. 
Bor.  as  occnrzing  in  Charlestbn  Harbor,  is  not  known  on  our  northern  coast.  In  the 
variety  the  bnuM^ies  are  said  to  be  recurved. 

C.  liiBTEYiBENS,  (Dillw.)  Harv.,  Alg.  DanmoD.,  No.  142  5  Phyc.  Brit., 
PL  190. 

Filaments  mnch  branched,  rigid,  forming  loose  tufts  3-6  inches  long, 
color  a  yellowish  green;  branches  fastigiate,  erect,  often  opposite  or 
in  threes,  ultimate  branches  secnnd,  of  few  cells,  apex  obtuse;  di- 
ameter of  cells  .05-.15™". 

In  tide-iK>ols. 

Kew  York  Bay;  Boston,  Harvey;  Gloucester,  Mass.,  Mrs  Dwvis, 

A  rather  robust  species,  recognised  by  the  denseness  of  the  branches,  which  are 
crowded  at  the  tips.  Less  robust  and  differing  from  C.  Hutchinske  in  having  fastigi- 
ate branches.  We  have  only  seen  one  specimen,  collected  by  Mrs.  Davis,  which  cor- 
Teq[K>nded  exactly  to  the  C.  Ustevireiu  of  Algs  Danmonienses  and  to  the  C.  Uetevirens 
of  the  Nereis  Am.  Bor.  It  is  doubtful  whether  the  forms  to  which  the  same  name  has 
been  given  by  French  botanists  belong  to  the  same  species  as  our  own.  Some  of  them, 
at  least,  appear  to  belong  to  a  more  slender  and  less  densely  branching  species.  The 
species  does  not  adhere  weU  to  paper  in  drying. 

O.  HxTTCHiNSiiE,  (Dillw.)  KUtz.  {CI  HutcMnsUey  Phyc.  Brit,  PL 
124— CL  difusa^  Harv.,  Phyc.  Brit,  PL  130.) 

FOaments  rigid,  glancons  green,  flexnons,  forming  loose  tofts  6-12 
inches  long;  branches  scattered,  rather  distant;  ultimate  branches 
few,  short)  secnnd ;  cells  .10-24°^  in  diameter. 

In  tide-pools. 

Gloucester,  Mass.,  3trs.  Bams. 

A  single  specimen  which  seems  nmnistakably  to  belong  to  this  species  was  collected 
by  Mrs.  Davis.    The  species,  which  is  one  of  the  coarsest  on  the  coast,  is  distingnished 


Digitized  by  VjOOQlC 


54         REPORT  OF  COMMISSIONER  OP  FISH  AND  FISHERIES. 

by  the  large  size  of  the  filaments  and  remoteness  of  the  branches,  togethei  tnth  tlie 
shortness  of  the  ultimate  branches.  The  Cladophara  diffusa  of  the^  Phycologia  Brit- 
tanica  is  now  considered,  with  good  reason,  to  be  a  form  of  C  JETtttoMfMUS  In  which 
the  branches  are  very  long  and  nearly  destitute  of  branchlets.  Probably  the  Clado^ 
phara  diffusa t  of  the  Nereis  Am.  Bor.,  said  by  Harvey  to  be  found  in  "New  York 
Sound,"  is  to  be  referred  to  the  present  species.  Specimens  which  correspond  well 
enough  to  the  C.  diffusa  of  the  Alg®  Danmonienses,  No.  144,  have  been  collected  by  Mrs. 
Davis  and  Mrs.  Bray  at  Qloncester. 

C.  FLEXXJOSA,  (Griflf.)  Harv. 

"Filaments  very  slender,  pale  green,  tufted,  flexnons,  sparingly  and 
distantly  branched ;  branches  elongate,  snbsimple,  of  unequal  lengtii, 
flexuous,  sometimes  nearly  naked,  sometimes  ramuliferons ;  the  ulti- 
mate ramuli  seeund  or  alternate,  short  or  long,  curved;  articulatioiis  of 
the  branches  3-4  times,  of  the  ramuli  twice  as  long  as  broad.''  (Nereis 
Am.  Bor.,  Part  III,  p.  78.) 

Bocks  between  tide-marks,  &c. 

Hingham  and  Boston,  Mass. ;  Jackson  Ferry  and  Hell  Gate,  N.  Y. 

We  have  quoted  from  the  Nereis  Am.  Bor.  the  description  given  by  Harvey  of  the 
present  species,  and  have  purposely  refrained  from  adding  any  locsdtties  of  our  own. 
Harvey  considers  C.  flexuosa  very  nearly  related  to  CI,  glauoescens,  if  indeed  it  is  distinct 
from  it.  On  the  other  hand,  the  greater  part  of  the  French  specimens  of  C.  flezuosa 
-which  we  have  seen  are  quite  distinct  from  C.  glaucescenSf  and  seem  to  approach  some 
of  the  forms  of  C.  gradlis.  We  have  frequently  seen  at  Wood's  HoU,  Newport,  and 
Gloucester  specimens  which  correspond  pretty  well  with  the  C.  flexuoaa  of  Alg.  Dan- 
mon.,  No.  227.  As  we  understand  the  species,  it  is  more  rigid  than  Ch  glaucesteM, 
and  has  shorter  branches,  which  are  at  times  refracted.  The  cells  are  .02-6°^  in 
diameter  and  not  more  than  two  or  three  times  as  long  as  broad  as  a  rule.  Le  Jolis 
states  that  C.  flexuosa  lines  the  bottom  of  pools.  The  American  foims  which  we  would 
refer  to  this  species  are  found  in  pools  on  rather  exposed  rocky  shores. 

0.  MoBBiSLs:,  Harv. 

"Tufts  elongate,  dense,  somewhat  interwoven,  dark  green;  filaments 
very  slender,  much  and  irregularly  branched;  the  penultimate  branches 
very  long,  filiform,  flexuons,  simple,  set  with  alternate  or  seeund,  short, 
erecto-patent  ramuli,  some  of  which  are  simple  and  spine-like,  others 
pectinated  on  their  upper  side;  articulations  filled  with  dense  endo- 
chrome,  in  the  branches  2-3  times,  in  the  ramuli  about  twice  as  long  as 
broad,  cylindrical,  not  contracted  at  the  nodes."  (Harvey,  Fereis 
Am.  Bor.,  Part  in,  p.  79,  PL  45  ft.) 

Elsinborough,  DeL,  Miss  Morris. 

We  only  know  this  species  from  the  description  and  plate  of  Harvey. 

C.  EUDOLPHIANA,  Ag. 

Filaments  very  long  and  gelatinous,  forming  loose  tufts  one  or  two 
feet  long,  color  yellowish  green ;  branches  opposite  or  irregular,  very 
long  and  flexuous,  given  off  at  wide  angles,  clothed  with  long,  seeund, 
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tapering  brancblets;    cells    .02-8™™  in  diameter,  those  of  the  mam 
branches  many  times  longer  than  broad. 

On  stones  and  covering  algae  just  below  low- water  mark.    Summer. 

Jackson  Ferry,  K  Y.,  Harvey;  Wood's  floll,  Mass.;  Europe. 

One  of  the  longest  but  at  the  same  time  most  delicate  of  the  genns.  It  forms  in- 
tricately branching  tnfts,  one  or  two  feet  long,  attached  to  stones,  or  covers  with  a  soft 
fleece  algss  and  Zoetera  growing  in  still,  shaUow  bays,  like  the  Little  Harbor  at  Wood's 
HolL  It  is  more  or  less  gelatinous  and  at  once  collapses  on  being  removed  from  the 
water  and  adheres  closely  to  paper  in  drying.  In  drying  the  cells  shrivel  very  much, 
ttid  the  coloring  matter  is  coUected  at  the  ends  of  the  cells,  which,  in  the  main 
branches,  are  mnch  longer  than  broad,  and  on  moistening  the  cells  do  not  recover 
their  shape  as  readily  as  in  other  species. 

O.  GEACiLis,  (Griff.)  Kutz. 

Filaments  loosely  tufted,  3-12  inches  long,  irregularly  bent,  provided 
at  the  angles  with  rather  short  branches,  which  are  pectinate,  with  long 
recurved  or  incurved  branchlets;  color  a  yellowish  green ;  cells  .04-16"" 
in  diameter. 

On  wharves  or  in  muddy  pools. 

ISew  Haven,  Prof.  Eaton;  Wood^s  Holl,  Mass. 

a.  Var.  EXPANSA. 

Very  irregularly  branched,  forming  masses  one  to  two  feet  in  extent. 

Muddy  pools. 

p.  Gloucester,  l^ahant,  Mass. 

Var.  TENUIS,  Thuret.    {CI.  vadorum^  Aresch.) 

Branches  remote,  filaments  more  slender  than  in  the  type,  .04-8™°  in 

diameter. 

Growing  over  Iximinaria^. 

Gloucester.! 

A  common  and  variable  species,  growing  in  rather  mnddy  sheltered  places  and  not 
on  exposed  spots.  In  its  typical  form  it  is  recognized  by  its  very  irregular  branches, 
which  are  more  divergent  than  in  most  other  species,  and  by  its  pectinate  branchlets, 
which  are  at  times  flabellate.  The  species,  r  .though  rather  delicate  in  substance,  is 
much  stouter  than  C.  atbida  or  C.  glauce$cen8f  and  does  not  adhere  weU  to  paper.  The 
form  which  we  have  referred  to,  var.  termis,  Thuret,  is  doubtfuL  It  formed  masses  of 
indefinite  extent  on  LanUnaria  and  other  algse  below  low-water  mark  off  Niles's 
Beach,  Gloucester.  What  we  have  caUed  var.  expanaa  resembles  somewhat  C.  expansa, 
Kfitz.,  and  like  it  is  found  in  muddy  places.  It  does  not,  however,  form  the  dense 
masses  of  the  last-named  species,  but  floats  loosely  in  the  water  in  shallow  places. 
The  ordinary  forms  of  the  species  are  recognized  without  much  difficulty,  but  one 
sometimes  meets  forms  which  aie  long  and  almost  denuded  of  branches,  in  which  case 
determination  is  difficult. 

C.  BXPAKSA,  KUtz. 

Filaments  of  a  duU-green  color,  at  first  tufted,  then  matted  together, 
forming  extensive  strata;  main  branches  irregularly  flexuous,  .10-15*°" 
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in  diameter,  clothed  with  secondary  branches,  which  are  divaricately 
divided  and  furnished  with  secund  ultimate  branches;  cells  several 
times  longer  than  broad. 

In  brackish  ditches.    Summer. 

Wood's  Holl;  Maiden,  Mass. 

To  the  present  species  may  be  refeired  the  greater  part  of  the  New  England  speci- 
mens  of  brackish  w  ater  referred  to  C.  fraeta.  It  is  at  first  tufted,  bat  soon  rises  to  the 
top  of  shallow  ditches  and  coves,  and  forms  an  intricately  interwoveo  mass.  It  is 
distinguished  from  C.  fraoia  by  the  greater  size  of  the  main  branches  and  the  fact  that 
the  diameter  of  the  secondary  branches  is  always  much  less  than  that  of  the  main 
branches,  whereas  in  the  true  C  fracta  the  branches  gradoaUy  diminish  in  size.  In 
some  specimens  the  branches  are  clothed  at  intervals  with  very  short  fasciculated 
ramuli.  Tho  species  when  in  its  tnfbed  condition  resembles  some  of  the  forms  of  C 
ffracilU,  It  also  approaches  the  C.  fracta  of  the  Alg®  Danmoniensee,  said  by  Harvey 
to  be  rather  0.  Jlaveacens, 

C.  FRACTA,  (Fl.  Dan.)  Kiitz. 

"Tufts  irregular,  entangled,  often  detached,  and  then  forming  floating 
strata,  duU  green ;  filaments  rather  rigid,  distantly  branched,  the  lesser 
branches  somewhat  dichotomous,  spreading,  with  very  wide  axils;  the 
ramuli  few,  alternate  or  secund;  articulations  S-6  times  as  long  as 
broad,  at  first  cylindrical,  then  elliptical,  with  contracted  nodes."  (Har- 
vey, Nereis  Am.  Bor.,  Part  III,  p.  83.) 

Salt-water  ditches  and  ponds. 

West  Point,  Frof.  Bailey;  Beesley's  Point,  Ashmead;  New  York, 

Walters;  Baltimore,  Md. 

Wtf  have  quoted  fix)m  the  Nereis  the  description  given  by  Harvey.  It  is  donbtful 
-whether  under  the  name  C,  fracta  he  referred  to  the  species  of  that  name  as  recognized 
by  Scandinavian  botanists.  The  only  marine  locality  of  this  si>ecies  which  we  have 
examined  is  in  the  vicinity  of  the  Marine  Hospital,  Baltimore.  As  we  understand  the 
species,  it  is  much  finer  than  C,  ex^ansa,  the  cells  being  from  .02-8'">°  in  diameter, 
those  of  the  main  branches  tapering  gradually  into  those  of  the  secondary  branches, 
while  in  the  last-named  species  the  transition  is  sudden.  The  branches  are  less 
numerous  and  more  irregular  in  theii'  mode  of  branching  in  C,  fracta  than  in  C  ex- 
jpansa, 

C.  MAGDALEN-as,  Harv.,  Phyc.  Brit.,  PI.  335  a. 

Filaments  one  to  three  inches  long,  decumbent,  entangled,  coarse, 
felackish  green;  branches  given  off  at  obtuse  angles,  flexuous,  with 
very  few  curved,  irregularly-placed  branchlets;  cells  .04r-8"""  in  diam- 
ter,  about  2-4  times  as  long  as  broad. 

Napatree  Point,  R.  I.,  Prof.  Eaton. 

This  rather  unsightly  and  insignificant  species  is  recognized  by  its  procumbent 
habit  and  dingy  green  color,  and  by  having  but  few  branches,  which  are  arranged 
without  any  definite  order,  and  are  given  off  at  very  obtuse  angles  from  the  main  lila- 
ments.    It  may  be  doubted  whether  tho  species  is  not  a  induced  form  of  some  other. 
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BXILBOCOLEOl!^,  Pringsh. 
(From  po?^oCf  a  bulb,  aud  xoXeov,  a  sheath.) 

Filaments  branching)  creeping,  composed  of  two  kinds  of  cells,  one 
prodacing  namerons  zoospores,  the  other  bnlbons  at  the  base  bat  drawn 
oat  into  a  tube,  from  the  open  extremity  of  which  projects  a  long  flexible 
hair. 

This  gennsy  conmsting  of  a  single  species,  was  first  described  by  Pringsheim  in  the 
Abhandlongen  dor  konigl.  Akademie  der  Wissenschaften,  Berlin,  1862,  who  founded 
it  upon  a  sniaU  alga  parasitic  in  the  fronds  of  Leathesia  and  other  Phwosporea,  at 
Helgoland. 

The  genns  resembles  CoXeochaie^  a  fresh- water  genns,  in  the  structure  of  the  hairs, 
but  in  Bulbooolean  no  reproductive  bodies,  except  zoospores  produced  in  the  ordinary 
cdls,  have  as  yet  been  discovered.  It  is  not  impossible  that  oospores  may  at  some 
time  be  found,  and  it  wiU  then  be  necessary  to  remove  the  genus  from  the  present 
order. 

B.  PiLiFEBXJM,  Pringsheim,  1.  c,  p.  8,  PL  L 
Characters  same  as  those  of  the  genus. 

Parasitic  in  the  fronds  of  Leathesia  ttcberiformis  and  Ckordaria  divaru 
cata.    Summer. 
Newport,  Li.  I.;  Wood's  Holl,  Gloucester,  Mass.;  Europe. 

This  minute  species  is  found  creeping  among  the  cortical  ceUs  of  Leathesia  and 
Giordaria,  generally  in  company  with  a  Streblonema,  It  forms  dark  spots  on  the 
fronds,  and,  on  microscopic  examination,  the  hyaline  hairs  are  seen  projecting  above 
tlie  sorfiace.  The  species  is  studied  with  difficulty  when  parasitic  on  Leathesia,  owing 
to  the  density  of  the  cortical  part  of  the  frond,  but  is  more  easily  examined  when  it 
grows  on  Ckordaria,  It  was  found  by  Pringsheim  on  Chorda  filum,  Ckordaria  fiageJU- 
f9rwd$y  and  Meoogloia  vermicalaria,  as  well  as  on  Leathesia,  It  probably  will  be  found 
on  several  other  Pkasosporecs  of  our  coast,  where  it  appears  to  be  common. 

The  following  genus  described  by  Reinsch,  including  a  species  of  which  we  have 
not  been  able  to  examine  specimens,  should  be  included  in  the  account  of  the  Ckloro^ 
9Of«0  of  our  coast: 

AcBOBLASTE,  now  geuus  of  CkrooUpidecB, 

Plants  microscopic,  marine,  forming  densely  aggregated  tufts  attached  to  stones  and 
ehells;  threads  erect,  subsimple,  branching  from  the  base,  arising  from  procumbent, 
densely  interlaced  threads;  oonceptacles  in  the  upper  part  of  the  branches  nearly 
^berical,  at  first  uniceUular,  afterwards  producing  20-35  spherical  zoospores ;  after 
the  discharge  of  zoospores  eUiptical,  with  a  wide  mouth;  development  of  the  branches 
iod  growth  of  the  threads  as  in  Ckroolepus  and  Cladophora, 

Acroblaste,  spec  Contents  of  cells  finely  granular,  distinctly  circun^scribed;  color 
slightly  glaucous  green ;  cell- wall  thick,  sublameliated,  twice  as  long  as  broad. 

Hei^t  of  plant,  .aae-.C"". 

Diameter  of  filaments,  .0050-80"". 

Diameter  of  oonceptacles,  .0168-196°>™. 

Diameter  of  zoospores,  .0022™™. 

flo&.—Attachod  to  shells  and  stones,  Buzzard's  Bay,  Mass. 

Beinsdi.,  in  Botanisohe  Zeitung,  1879,  No.  23,  PL  3  a. 
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Suborder  BOTRYDIE^. 

Fronds  minnte  green  nnicellar,  spherical  or  pyriform,  with  a  rhi- 
zoidal  process  at  the  base.  Globose  bodies  prodnced  in  the  cells,  from 
which,  when  discharged,  there  is  formed  a  large  number  of  zoospores, 
with  two  ciUa,  which  conjugate. 

A  smkW  suborder,  of  which  the  deyelopment  is  known  only  in  a  single  species,  B, 
granulaUtmy  of  which  Rostafinski  and  Woronin  have  given  a  fvH  account.  Probably 
the  suborder  may  require  to  be  united  with  the  SiphoneWf  a  group  abundant  in  the 
tropics,  but  not  strictly  found  with  us. 

CODIOLUM,  A.  Br. 

(Named  from  the  resemblance  to  species  of  Codium,  a  genus  of  marine  algae.) 

Frond  unicellular,  at  the  base  prolonged  into  a  tax>ering,  solid,  hya- 
line stalk,  above  clavate,  containing  an  oval  chloropyllaceous  mass, 
which  ultimately  is  transformed  into  a  large  number  of  spores,  devel- 
opment of  spores  unknown. 

The  present  genus  was  founded  by  A.  Braun  on  a  species  found  by  him  at  Helgo- 
land in  1852  and  described  and  figured  in  his  work  on  unicellular  algse.  A  second  species 
(C.  Kordenakioldianum)  was'described  by  Kjellman. 

The  genus  is  placed  by  Braun  and  Kjellman  near  Charaolttmt  but  until  the  derelop- 
ment  of  the  spores  has  been  made  out  the  position  of  the  genus  must  remain  doubtful. 
Braun  compares  the  spores  to  those  of  CodiuMt  but  states  that  he  had  never  seen  cilia. 
In  American  specimens  we  have  never  seen  the  spores  escape  from  the  mother  ceU  and 
swim  about  by  means  of  cilia,  but,  on  the  other  hand,  the  wall  of  the  mother  ceU  dis- 
solves  and  the  spores  thus  set  free  begin  to  grow  at  once.  It  often  happens  that  the 
spores  begin  to  grow  inside  the  mother  cell.  The  spores  are  oval  and  have  a  thick 
wall.  Each  spore  either  gives  off  a  projection  at  one  end,  which  grows  into  a  long 
stalk,  or  else  the  contents  of  the  spore  become  divided  into  a  smaU  number  of  cells  by 
means  of  cross-partitions  at  right  angles  to  ita  longer  axis,  thus  forming  a  short  fila- 
ment, each  cell  of  which  gives  off  a  stiilk  as  previously  described.  There  results  in 
the  last  case  a  dense  cluster  of  individuals,  which  adhere  together  by  their  bases.  It 
may  be  that  what  we  have  seen  was  only  the  hypnosporic  condition  of  the  plant,  and 
that  Braun  had  examined  a  stage  in  which  motile  spores  existed.  Occasionally  qua 
finds  two  spore-bearing  cells  on  a  single  stalk,  one  always  being  very  much  smaller 
than  the  other.  The  second  cell  is  lateral  and  may  be  nearly  sessile  on  the  stalk  or 
furnished  with  a  short  secondary  stalk  of  its  own. 

Our  plant  recalls  the  hypnosporic  condition  of  Botrydium  granulatum,  and  in  the 
AlgsB  Am.  Bor.  Exs.  it  was  distributed  under  the  name  of  B.  gregarium.  As  the  devel- 
opment is  so  little  known,  we  have  now  thought  best  to  retain  the  name  Codiolumy  on 
the  supposition  that  our  species  is  the  same  as  that  of  Braun.  The  study  of  the  de- 
velopment is  rendered  difficult  because  the  plant  grows  inextricably  entangled  with 
other  small  algsB. 

C.  aBEaABiUM,  A.  Br.  (C  gregarium j  Braun,  Alg.  XJnicell.,  Gen- 
era nova  et  minus  cognita,p.  20,  PL  1. — Botrydium  gregarium,  Farlow,  in 
Alg.  Am.  Bor.  Exs.,  M^o.  99.) 

Cells  densely  aggregated,  average  length  of  cells,  including  stalk. 
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•35-60°*°,  sporiferous  mass  .04-8°*°*  broad  by  .10-15°*°*  long.  Spores 
.015°*°*  by  020°*°*. 

On  wharves  and  rocks  between  tide-marks,  mixed  with  Calothrix  soop- 
ulorum  and  Ulothrix, 

Eastport,  Me.;  Gloucester,  Mass.;  Europe. 

Probably  common  in  the  aatomn  along  our  northern  coast,  and  at  once  recognized 
by  the  long  terminal  stalk,  which  appears  to  be  im  appendage  of  the  cell- wall.  The 
size  is  so  Tariable  that  no  accurate  measurements  as  to  length  can  be  given.  Those 
above  stated  represent  the  size  of  folly-grown  sporiferous  individuals. 

Suborder  BRYOPSIDE^. 

Fronds  green,  nnioellar,  filamentous,  branching;  reproduction  by 

zoospores,  with  two  cilia,  formed  in  the  occluded  branches* 

A  fflnaU  suborder,  including  with  us  a  single  species  of  Bryopsia  and  a  single  species 
of  Derheaia,  a  genus  whose  position  is  uncertain  and  which  may  prove  to  be  more 
nearly  related  to  Vaueheria  than  to  Bryopaia,  although  in  the  present  article  we  have 
placed  it  with  the  latter. 

BEYOPSIS,  Lam. 

(From  Ppvovy  a  moss,  and  o^'tr,  an  appearance.) 

Fronds  bright<green,  unicellular,  branching,  usually  pinnately  di- 
vided; reproduction  by  spores  formed  in  occluded  portions  of  the 
branches ;  spores  of  two  (!)  kinds— either  green  zoospores,  fiirnished 
with  two  apical  cilia,  or  orange-colored. 

The  genoB  Bryopais  includes  perhaps  not  far  from  twenty  species,  which  are  charac- 
terized by  the  mode  of  branching.  Most  of  them  are  pinnately  compound,  and  the 
different  forms  pass  so  gradually  into  one  another  that  the  species  cannot  be  said  to 
be  well  marked.  The  fronds  are  uniceUular  except  at  the  period  of  reproduction, 
when  some  of  the  smaUer  branches  are  separated  by  partitions  from  the  rest  of  the 
frond.  The  position  of  the  genus  is  still  doubtful,  as  the  development  is  not  known. 
The  reproductive  bodies  generally  found  are  green  zoospores  which  have  two  termi- 
nal eilia.  Whether  they  conjugate  or  not  is  not  known,  although  as  Thuret  reports 
the  occurrence  of  zoospores  with  four  cilia,  such  is  probably  the  case.  A  second  form 
of  reproductive  bodies  was  found  by  Pringsheim  in  BryopsiSj  orange-colored  motile  bod- 
ies furnished  with  two  terminal  cilia.  The  development  of  these  bodies  has  not  been 
observed.  Janczewski  and  Rostafinski  have  expressed  the  opinion  that  they  may  be 
parasites,  but  Comu  confirms  the  statement  of  Pringsheim  that  they  are  really  organs 
of  XhdBryopaia, 

B.  PLUMOSA,  (Huds.)  Ag.,  Phyc.  Brit.,  PI.  3.    PL  IV,  Kg.  1. 

Fronds  2-6  inches  long,  often  gregarious,  2-4  times  pinnate,  pinnules 
pyramidal  in  outline,  naked  at  the  base,  in  the  upper  part  clothed  with 
short  pinnulsB,  which  are  constricted  at  base. 

On  muddy  wharves  and  stones  at  low- water  mark. 

A  beautifhlspeoieSy  not  unoommon  along  our  whole  eastern  coast,  and  also  frequently 
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found  on  the  shores  of  Oalifomia.  It  is  very  widely  diffused,  being  found  in  neariy 
all  seas.  B.  hypnoideSf  which  occurs  at  Key  West,  passes  almost  insensibly  into  3m 
plumosa,  but  the  typical  B,  hypnoides  is  not  known  in  New  England. 

tDERBBSIA,  Sol. 
(Named  in  honor  of  Prof,  Alphonse  Derbet,  of  Marseilles.) 

Fronds  green,  simple  or  aligUtly  branching,  uniceUular,  or  sometimes 
with  cross-partitions  at  the  base  of  the  branches ;  fractification  con- 
sisting of  ovoidal  sporangia  containing  zoospores,  which  are  of  large 
size  and  have  a  hyaline  papilla  at  one  end,  at  the  base  of  which  is  a 
circle  of  cilia;  oospores  unknown. 

The  genus  Derhetia  was  founded  by  Solier  on  two  Mediterranean  specieS)  2>.  wuiritut 
and  D,  I^mourouxiu  The  position  of  the  genus  is  doubtful.  The  DerbesicB  resemble 
in  habit  the  more  deUcate  species  of  Vaucheria  and  BryopHi,  and  like  them  are  often 
unicellular,  but  it  is,  however,  not  unconmion  to  find  at  the  base  of  some  of  the  sterile 
branches  a  short  celt,  separated  by  a  waU  both  from  the  branch  above  and  the  main 
filament  below.  A  similar  cell  is  always  present  at  the  base  of  the  sporangia,  and 
the  same  cell  is  found  in  some  species  of  Vaucheria,  Dcrbesia  differs  from  Brgop9U  in 
having  zoospores  provided  with  a  circle  of  cilia,  borne  around  the  base  of  a  terminal 
hyaline  papilla  as  in  CEdoganium,  It  differs  from  Vaucheria  in  not  having  oospores,  so 
far  as  is  known.  The  zoospores  of  Derbesiay  according  to  Solier,  germinate  at  once 
and  are  apparently  of  a  non-sexual  character,  so  that  we  may  expect  that  hereafter 
either  oospores  or  conjugating  zoospores  will  be  found.  As  we  have  said,  the  zoospores 
bear  a  striking  resemblance  to  those  of  CEdogonium,  and  perhaps  the  relationship  to 
the  last-named  genus  is  closer  than  has  usually  been  snpi>osed.  In  this  connection 
it  should  be  mentioned  that,  in  the  formation  of  the  cells  sometimes  found  at  the  base 
of  the  branches,  the  ceU-waU  ruptures  in  the  same  way  as  in  (Edogonium,  and  if  we 
do  not  have  the  same  rings  forming  a  cap  at  the  end  of  the  cells  as  in  (Edogonium  it 
may  be  because  in  Derhetia  the  formation  of  new  cells  is  very  limited. 

D.  TENUissiMA  (De  ISTot.),  Crouan.  (D.  marina^  Solier,  Ann.  ScL  Nat, 
3  s6rie.  Vol.  VII,  p.  158,  PL  9,  Figs.  1-17.— Bryoprf*  tenuimma^  De  Not, 
Fl.  Capr. — 2>.  tenuissimaj  Cronan,  Florule  du  Finistfere,  non  D.  marina^ 
Crouan,  Algues  Marines  du  Finist^e,  No.  398. — ClUorodesniis  vauchericB* 
formia,  Harv.,  Ner.  Am.  Bor.,  Part  HI,  p.  30,  PI.  40  c.)    PI.  IV,  Kg.  4. 

Filaments  tufted,  bright  green,  one  to  two  inches  long,  .04"*"  in 
diameter ;  branches  few,  erect,  constricted,  and  often  with  a  cuboidal 
cell  at  the  base;  sporangia  on  short  branches,  ovoidal  or  pyrifonn, 
.09-.12""°  broad  by  .20-.30""  long,  resting  on  a  cuboidal  basal  cell;  spores 
large,  few,  about  16  in  number. 

Forming  tufts  on  alg». 

Eel  Pond  Bridge,  Wood's  HoU,  Mass.;  Key  West;  Europe. 

We  have  found  this  species  but  once  on  our  coast,  in  May,  1876.  With  us  it  Ib 
apparently  rare,  but  the  species  is  not  uncoumion  in  some  parts  of  Europe,  especially 
on  the  shores  of  the  Mediterranean.  Our  form  is  very  well  developed  and  the 
sporangia  are  rather  longer  than  in  the  European  specimens  Yrhich  we  have  seen. 
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Suborder  PH^OSPORE^. 

Beprodaction  by  means  of  olive-brown  zoospores  which  have  two 
laterally  attached  cilia;  sporangia  of  two  kinds — ^unilocular,  containing 
a  large  number  of  zoospores,  and  plurilocular,  compound  sporangia,  each 
wUof  which  contains  a  single  zoospore;  conjugation  of  zoospores  known 
in  a  few  8i)ecies;  marine  plants,  of  an  olive-brown  color,  whose  fronds 
vary  greatly  in  structure,  but  which  all  agree  in  reproducing  by  zoosi)ores. 

A  large  group,  first  correctly  defined  by  Thuret.  Previous  writers  had  regarded  the 
Btructore  of  the  frond  to  the  exclusion  of  the  organs  of  reproduction,  and  the  species 
here  included  were  placed  in  different  orders.  In  the  Nereis  they  were  placed  partly 
in  the  DiciyotacecBy  SporochnacecBf  LaminariacecB,  ChordariacecB,  and  EclocarpacecB.  The 
four  last  orders  have  been  kept  as  families,  but  the  true  DietyotaoecB  are  a  distinct  order. 
Ail  the  olive-brown  sea-weeds  of  New  England,  except  the  rock-weeds,  belong  to  the 
present  suborder.  In  no  order  of  plants^  do  the  species  vary  so  widely  in  habit  as  in 
the  present.  A  large  number,  as  the  Eoiooarpi,  are  filamentous  and  resemble  in  habit 
the  CUidophorcB,  The  LaminaricB  have  expanded  flat  fronds,  and  in  Maorocystia  and 
EfregiOy  the  most  highly  organized  of  the  order,  there  are  stems,  distinct  leaves,  and 
air-bladders,  and  in  Egregia  special  £ructiferous  leaflets.  Many  of  the  species  are  of 
microscopic  size,  but  Maorocystia  grows  to  be  several  hundred  feet  long. 

SPHiENOSIPHON,  Reinsch. 
(From  a^Vf  a  wedge,  and  ai^ov,  a  tube.) 

Fronds  formed  of  single  cells  placed  side  by  side  sO  as  to  form  a  more  or  less  cohe- 
rent mass ;  cells  pjriform-cuneate  or  oblong-elliptical ;  contents  of  cells  transformed 
into  a  number  of  very  small  spherical  bodies  (zoospores  f ). 

In  the  Contributionos  ad  Algologiam  et  Fungologiam,  Heinsch  places  the  genus 
Sphsnosiphon^  of  which  he  describes  nine  species,  in  the  order  Melanophycea,  One  of 
the  species  occurs  in  fresh  water  and  the  rest  are  marine.  They  all  form  minute  spots 
on  other  algae,  and  consist  simply  of  cells  placed  side  by  side,  the  whole  forming  a  thin 
membranous  expansion.  If  the  small  bodies  described  and  figured  by  Reinsch  in  the 
interior  of  the  cells  are  really  zoospores,  and  if  the  cells  themselves  are  olive-brown, 
we  must  regard  the  genus  Sphanosiphon  as  the  lowest  of  the  PhcBOsporece,  The  develop- 
ment of  the  zoospores  has  not  been  observed,  and  as  Reinsch  describes  the  color  of 
some  of  the  species  as  bluish  green  and  rose-colored,  we  must  consider  the  position 
of  the  genus  to  be  in  doubt.  Species  of  Sphcenosiplion  are  not  unfrequent  on  our  coast, 
but  they  have  not  yet  been  sufficiently  studied.  Those  which  we  have  seen  are  more 
like  the  Cyanophyceatiitkn  the  PhcBosporecB  in  color.  The  following  descriptions,  which 
may  apply  to  some  of  our  species,  are  taken  from  Reinsch,  1.  c. 

8.  SHiiHAGDixUS,  Reiusch,  1 .  c,  PI.  35,  Fig.  4. 

Cells  pyriform  or  broadly  cuneiform,  rounded  at  the  apex,  prolonged  at  the  base 
into  a  hyaline  pedicel;  cells  .01C8-333««  long,  .0084-112«»"  broad  at  apex,  .002««  at 
base ;  color  bluish  green ;  base  hyaline. 

On  Plooamium  coocineum,  Labrador. 

On  PolynplunAa,  Anticosti. 

8.  OLIVACEU8,  Reinsch,  L  c,  PI.  36,  Fig.  2  a. 

Cells  pyriform  or  cuneiform,  broadly  rounded  at  apex,  contracted  at  base ;  color 
<rfive-green;  cells  .013-24™™  long,  breadth  .0096-lC8»». 

On  Ceramium  rubmm,  Anticosti  and  Labrador. 

S.  B08EUS,  Reiusch. 

Cells  broadly  ellipsoidal,  placed  loosely  together,  and  surrounded  by  a  thick  hyaline 
mncns ;  rose-colored ;  .0041-50""  long,  .004-6™*  broad. 

On  zoophytes,  Labrador. 
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As  an  acconnt  of  the  families  into  whicli  the  saboider  is  diTided  has  already  been 
given  on  pp.  15-17,  it  is  unnecessary  to  repeat  them  here,  but  the  reader  will  find 
them  briefly  described  in  their  order  on  subsequent  pages,  together  with  a  synopsifl 
of  the  genera  found  on  our  coast  belonging  to  each  family. 

Family  SCYTOSIPHONE^. 

Fronds  nnbranchingy  either  membranoas  or  tabular ;  plnrilocular  spo* 
rangia  in  short  filaments,  densely  covering  the  whole  surface  of  the 
fronds ;  unilocular  sporangia  not  well  known. 

Fronds  expanded  membranes Phyllitis. 

Fronds  tubular Scytosiphon. 

PHYLLITIS,  (Ktttz.)  Le  Jolis. 
(From  (^XXiTTjc,  a  name  given  by  Dioscorides  to  an  unknown  plant.) 

Fronds  olive-brown,  simple,  membranaceous,  composed  of  a  cortical 
layer  of  minute  colored  cells  and  an  internal  layer  of  larger,  oblong, 
colorless  cells,  which  are  sometimes  prolonged  downwards  in  the  form 
of  short  filaments ',  plnrilocular  sporangia  formed  from  the  cortical  cells, 
covering  the  surface  of  the  fronds,  consisting  of  a  few  (4-6)  cells  ar- 
ranged in  short  filaments,  which  are  closely  packed  together  at  right 
angles  to  the  surface  of  the  fronds ;  unilocular  sporangia  and  para- 
physes  unknown ;  growth  from  the  base. 

A  genus  consisting  of  two  8X>ecies,  formerly  placed  in  the  genus  Laminaria  in  conse- 
quence of  their  membranous  habit,  but  differing  essentially  from  the  true  Lamin€aria 
in  the  structure  and  disposition  of  their  sporangia. 

P.  FASCIA,  KUtz.    (Laminaria  fasday  Ag.) 

Fronds  gregarious  from  a  disk-like  base,  three  to  six  inches  long,  a 
quarter  to  half  an  inch  wide,  linear-elongate,  contracted  at  the  base 
into  a  short  stipe. 

Var.  O-asspiTOSA.  {Phyllitis  casspitosa,  Le  Jolis,  £tudes  Phycol.,  p.  10, 
PI.  4. — Laminaria  ccdspitosaj  Ag. — Laminaria  fa^da^  Harv.,  in  Phyc 
Brit,  PI.  4JS.— Laminaria  debiliSj  Crouan,  Alg.  Finist,  N^o.  81.)  PL  IV, 
Kg.  3. 

Fronds  stipitate,  cuneiform,  often  falcate  and  undulate. 

Very  common  on  stones  between  tide-marks;  widely  distributed  over 
all  parts  of  the  world. 

About  the  limits  of  the  present  si>ecies  there  is  a  diversity  of  opinion.  Le  Jolis 
regards  the  L,  fMcia  and  L,  caspitosa  of  Agardh  as  distinct  species,  but  by  Harvey 
they  were  considered  as  merely  different  forms  of  the  same  species.  Harvey's  opinion 
geems  to  us  to  be  correct,  for  it  is  impossible  to  draw  the  line  between  the  two  forms 
as  found  on  our  coast. 
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SOTTOSIPHOS^,  (Ag.)  Thurot. 
(From  aicvroc,  a  whip,  and  at^j  a  tube.) 

Fronds  simple,  cylindrical,  nsnally  constricted  at  intervals,  hollow, 
cortex  of  small  colored  cells,  inner  layer  of  vertically  elongated,  color- 
less cells;  sporangia  as  in  PhyUiUs;  paraphyses  single-celled,  oblong- 
obovate,  interspersed  among  the  sporangia. 

The  present  genns  is  founded  on  the  Chorda  lamentaria  of  older  writers.  The  genn^ 
Sejfto&iphany  as  proposed  by  Agardh,  included  both  C,  Ummtaria  and  C,  filwm.  The 
latter  species,  which  is  still  kept  in  the  genus  Chorda  by  most  writers,  has  the  sur&ce 
of  the  frond  covered  with  club-shaped  paraphyses,  between  which  are  situated  the 
oral  unilocular  sporangia.  In  8,  lomenUtriu9  the  bodies  called  paraphyses  are  only  oo* 
casionally  found,  and  their  real  nature  is  a  little  uncertain.  Both  Bomet  and  Ares- 
chong  consider  them  to  be  paraphyses,  and  the  latter  has  figured  them  in  Observa- 
tiones  Phycologic©,  Part  III,  Pl.  2,  Fig.  1.  As  at  present  understood,  Scyiosiphon  dijSers 
from  PkiflUHs  only  in  the  fsMt  that  the  frond  is  tubular  instead  of  membranous,  and  in 
the  presence  of  paraphyses,  which  have  not  yet  been  found  in  Phyllitis. 

8.  LOMENTABius,  Ag.  {Ohorda  lomentariay  Lyngb.;  Phyc.  Brit.,  PL 
285. — Chorda  filum  var.  Icymeniaria^  Kiitz.,  Spec  Alg.) 

Fronds  gregarioas,  three  to  eighteen  inches  long,  attached  by  a  disk- 
like  base,  shortly  stipitate,  expanding  into  a  hollow  tube,  firom  a  quarter 
of  an  inch  to  an  inch  in  diameter,  at  first  cylindrical,  afterwards  con- 
stricted at  intervals. 

Very  common  on  stones  between  tide-marks;  found  nearly  all  over 

the  world. 

• 

A  species  easily  recognized,  except  when  quite  young,  by  its  tubular  and  constricted 
frond,  but  chiefly  interesting  in  consequence  of  the  smaller  species  of  algse  which  grow 
npon  it.  At  Eastport  a  very  large  form  is  found,  nearly  an  inch  in  diameter,  and 
much  twisted. 

Family  PUNCTARIE^. 

Fronds  nnbranching,  forming  expanded  membranes  or  cylinders; 
fimctification  in  spots  (sori)  on  the  surfiEtce  of  the  fronds ;  plurilocular 
sporangia  ellipsoidal,  composed  of  few  cells ;  unilocular  sporangia  sphe- 
roidaL 

PUNCTARIA,  Grev. 

(Fromimiictifm,  a  point,  referring  to  the  dots  formed  by  the  sporangia  and  hairs.) 

Fronds  olive-brown,  simple,  membranaceous,  attached  by  a  discoidal 
base,  composed  of  several  (2-6)  layers  of  cuboidal  cells  of  about  the  same 
dimensions  in  all  i>arts  of  the  fronds;  unilocular  sporangia  immersed 
in  the  frond,  collected  in  spots,  spherical-cuboid,  formed  from  the  su- 
perfieial  cells;  plurilocular  sporangia  collected  in  spots,  immersed  ex- 
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cept  at  the  apex,  formed  from  the  superficial  cells ;  fronds  covered  with 

clusters  of  hairs  j  paraphyses  wanting. 

A  9maU  geaas,  containing  probably  not  more  than  half  a  dozen  good  species,  Trhich 
are  widely  diffosed.  In  the  Nereis  Am.  Bor.  the  genus  is  placed  by  Harvey  in  the 
DictyotcuiecB,  That  order  is  now  restricted  to  a  group,  not  represented,  as  far  as  is 
known,  on  the  coast  of  New  England,  in  which  there  are  quiescent  spores,  tetraopores, 
and  antherklia,  but  no  zoospores,  and  Punotaria  is  evidently  related  to  the  Ph4B09portc^ 
ju.lgiag  by  its  sporangia.  Litosiphan  pMilhiSf  a  small  parasite  on  various  algae,  is  closely 
related  to  Punctaria,  but  diifers-  in  having  a  filamentous  ftond  and  more  simple 
sporangia.    It  probably  occurs  on  our  coast,  but  has  not  yet  been  observed. 

P.  LATIFOLIA,  Grev.;  Phyc.  Brit,  PI.  8;  fitudes  Phycol.,  p.  13,  PL  5. 

Fronds  pale  olive-green,  gregarious,  shortly  stipitate,  lanceolate  or 
obovate,  four  to  twelve  inches  long,  one  to  five  inches  broad,  substance 
tender. 

Var.  ZOSTERS,  Le  Jol.    (P.  tenuissima^  Phyc.  Brit.,  PI.  248.) 

Fronds  thin,  pale,  lanceolate  at  both  extremities,  narrow,  margin  un- 
dulated. 

On  different  alg»  at  and  below  low- water  mark.  Spring  and  summer. 
Europe. 

P.  PLANTAGINEA,  (Roth)  Grev.;  Phyc.  Brit,  PI.  128.    PL  IV.,  Kg.  8. 

Fronds  deep  brown,  gregarious,  broadly  lanceolate,  attenuated  at 
base,  one  to  three  inches  broad,  three  inches  to  a  foot  long,  substance 
somewhat  coriaceous. 

Orient,  L.  L;  Point  Judith,  R.  I.,  Olney;  Wood's  Holl,  Gloucester, 

Ma^.j  Europe.    Summer. 

It  is  not  altogether  easy  to  distinguish  our  two  species  in  some  cases,  although  as  a 
rule  they  are  sufficiently  distinct.  P.  latifolia  is  much  the  more  delicate  of  the  two, 
and  has  a  greenish  tinge.  When  in  fruit  it  is  punctate,  the  dots  being  the  sori.  Both 
forms  of  sporangia  are  often  found  simultaneously  on  the  same  frond.  In  P.  planta- 
ginea  the  frond  is  decidedly  brown  and  rather  coriaceous,  and  the  punctate  spots  are 
caused  by  the  dense  clusters  of  hairs  which  are  often  found  to  correspond  on  both 
sides  of  the  frond.  Both  species  are  common  in  spring  and  summer,  and  although 
often  washed  ashore  in  considerable  quantities  on  exposed  beaches,  they  prefer  qniet 
bays. 

Family  DESMARESTIE^. 

Fronds  branching,  cylindrical  or  compressed,  with  an  axis  of  fila- 
ments composed  of  elongated  cells  and  a  cortex  composed  of  spheroidal 
cells;  unilocular  sporangia  formed  by  the  direct  transformation  of  the 
cortical  cells;  plurilocular  sporangia  unknown.  • 

DESMARESTIA,  Lamx. 
(In  honor  of  A.  O,  Deamarest,  a  French  naturalist.) 
Fronds  olive-brown,  solid,  cylindrical  or  compressed^  much  branched, 
attached  by  a  disk,  cortical  layer  composed  of  small  polygonal  cells, 
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internal  portion  consisting  of  an  axial  filament  formed  of  a  single  row 

of  rather  large  cylindrical  cells,  surronnded  by  a  mass  of  oblong  cells 

sometimes  mixed  with  smaller  winding  cells;  in  the  spring  fronds 

covered  with  branching  hairs,  which  drop  off  later  in  the  season; 

uuilocuhvr  sporangia  formed  directly  from  the  cortical  cells,  which  do 

not  undergo  any  change  in  shape  or  size ;  growth  trichothallic. 

A  small  genua,  coasisting  of  aboat  fifteen  described  species,  a  considerable  portion 
of  which  beiT  a  close  resemblance  to  2>.  aculeata.  They  are  inhabitants  of  the  colder 
seas  in  both  the  northern  and  sonthem  hemispheres.  Oar  two  species  are  very  widely 
diffased,  bat  D,  ligulaia,  a  commod  species  of  California  as  well  as  of  Europe,  is  want- 
ing on  our  coast.  The  genus  is  easily  distinguished  from  its  allies  by  the  axial  fila- 
ment and  the  formation  of  the  zoospores  in  the  unchanged  'saperficial  cells. 

D.  ACULEATA,  Lamx.,  Phyc.  Brit.,  PI.  49  j  Ner.  Am.  Bor.,  Vol.  I, 
PL  4  ft. 

Fronds  dark  olive-brown,  one  to  six  feet  long,  terete  below,  com- 
pressed above,  naked  at  the  base;  branches  alternate,  namerons,  long 
and  virgate,  lower  branches  longer  than  upi)er,  several  times  pin- 
nate, clothe  in  spring  with  hairs,  which  fall  off  and  leave  alternate, 
distichous,  spine-like  processes. 

Ck)mmon  on  exposed,  shores  below  low- water  mark.  Throughout  the 
year.    Europe. 

A  coarse  and  homely  species  as  usually  found ;  often  washed  ashore  in  large  masses. 
Not  likely  to  be  confounded  with  any  other  of  our  species.  In  spring  it  presents  a 
feathery  appearance,  owing  to  the  tufts  of  hairs  with  which  the  frond  is  beset.  It 
is  one  of  the  species  used  as  a  fertilizer  on  the  northern  coast  of  New  England. 

D.  viBtDis,  Lam.  {Diehloria  viridiSj  Grev. — Desmarestia  viridiSj 
Phyc.  Brit.,  PI.  312.) 

Fronds  light  olive,  one  to  three  feet  long,  cylindrical  or  but  slightly 
compressed;  branches  all  opposite,  distichous,  several  times  pinnate, 
ultimate  branches  capillary. 

Gommon  on  stones  at  and  below  low- water  msick.    Europe. 

A  smaller  and  much  more  delicate  species  than  the  last,  for  which  it  can  never  be 
mistaken,  rather  resembling  in  some  of  its  conditions  a  Dictyosiplion.  The  name  is 
derived  from  the  fact  that  on  decaying  or  on  being  placed  in  fresh  water  it  turns 
quickly  to  verdigris-green.  Harvey  mentions  that  air-cavities  are  to  be  seen  in  cross- 
sections  of  the  filaments.  The  air-cavities  are,  however,  merely  the  sections  of  the 
larger  cells  which  are  surrounded  by  dense  masses  of  smaller  cells,  whereas  in  2>. 
oculeotoa  cross-section  shows  the  axial  filament  surrounded  by  a  mass  of  cells  of 
nearly  equal  diameter. 

Family  DICTYOSIPHONE^. 

Fronds  branching,  filiform,  axis  composed  of  elongated  cuboidal  cells, 
tbe  cortex  of  smaller  roundish  cells;  unilocular  spprangia  spherical, 
scattered  or  aggregated,  formed  from  the  subcortical  cells;  plurUocular 
sporangia  unknown. 

8.  Miss.  59 5  Digitized  by  GOOglC 


68  BEPORT   OF  COMMISSIONER   OF  FISH  AND   FISHERIES. 

DICTYOSIPHON,  Grev. 

(From  diKTvoVf  a  net,  and  ai^v,  a  tube.) 

Fronds  olive-brown,  filiform,  branching,  solid  above,  becoming  hol- 
low below,  cortex  composed  of  small,  irregularly  polygonal  cells,  inte- 
rior of  larger,  colorless,  longitudinally  elongated  cells;  branches  corti- 
cated throughout;  growth  from  an  apical  cell  (scheitel-zelle) ;  nniloca. 
lar  sporangia  spherical,  scattered,  immersed  in  the  cortex  5  paraphyses 
and  plurilocular  sporangia  unknown. 

The  genns  was  fonnded  on  D.  fmmmlaccus,  a  species  placed  by  C.  A.  Agardh  and 
Lyngbye  in  ScyUmphon,  Under  2>.  fcsnicuUmeus  were  included  a  number  of  forms 
which  have  since  been  separated  by  Areschong  and  placed  in  two  different  genera, 
PhlcBospara  and  Dietyoaiphon,  In  the  former  the  unilocular  sporangia  are  formed 
directly  from  the  cortical  cells  and  cover  the  surface  in  dense  patches,  at  maturity 
projecting  above  the  surface  of  the  frond.  In  the  latter  genus  the  sporangia  are  scat- 
tered and  immersed.  In  Dictyosiphon,  moreover,  the  growth  is  from  an  apical  ocU, 
but  in  PhlcBospora  it  is  trichothallic,  and  in  the  former  genus  the  superficial  ceUs  are 
polygonal  and  irregularly  placed,  while  in  the  latter  they  are  quadrate  and  arranged 
in  regular  series.  The  genus  is  divided  by  Areschong  into  two  subgenera,  Dictyon- 
pAof»  proper  and  Coilonema,  the  latter  of  which  is  referred  by  Gobi  to  CUtdosiphon,  since 
the  cortical  layer  consists  of  very  short  filaments  rather  than  a  continuous  cellular 
membrane.  Our  two  species  belong  to  JHctyosiphon  proper,  but  species  of  CotUmtrnti 
and  PMceospora  are  to  be  expected  in  the  region  of  Eastport.  By  Harvey  the  genus 
was  placed  in  the  DUstyotaca,  from  which  order  it  was  necessarily  removed  when  the 
true  nature  of  the  sporangia  was  discovered. 

D.  FGBNICULACBUS,  Grev.  (Scyto^iphon  foeniculaceusy  Ag. — 2>.  foeni- 
culaceus,  Phyc.  Brit.,  PI.  326;  Areschong,  Phyc.  Mar.,  PI.  7.) 

Fronds  yellowish  brown,  six  inches  to  two  feet  long,  much  branched; 
branches  alternate  or  occasionally  opposite;  superficial  cells  angolarly 
quadrate. 

Common  on  stones  and  algfB  at  low- water  mark.    Spring  and  summer. 

Euroi)e. 

A  variable  species  as  found  on  onr  coast,  but  one  which  cannot  well  be  subdivided 
at  present.  Early  in  the  season  the  fronds  are  light  colored  and  delicate  in  substajico, 
but  later  they  become  more  rigid.  Perhaps  some  of  the  forms  which  we  have  hero 
included  may  properly  be  placed  under  var.  flacciduB  of  Areschoug.  Such,  at  least, 
appears  to  be  the  case  with  some  of  the  specimens  collected  in  May  at  Wood's  Holl. 

D.  HIPPUROIDES,  (Lyngb.)  Aresch.  t  {Scytosiphon  hippuroides,  Lyngb., 
Hydr.,  PI.  14  6. — D.foeniculaceus  a,  Aresch.,  Phyc.  Mar.,  PL  0  a  and  6. — 
Chordaria  flageUi/onnis  var.  fi  and  y^  Agardh,  Sp.  Alg.,  Vol  I,  pp.  G6 
and  67.) 

Fronds  dark  brown,  four  inches  to  two  feet  long;  main  branches 
rather  densely  beset  with  flagellate,  scattered,  subequal  secondary 
branches;  superficial  cells  in  the  lower  part  arranged  in  horizontal 
series,  above  irregular. 
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Bxs. — ^Alg.  Am.  Bor.,  Parlow,  Anderson  &  Eaton,  No.  95. 

On  stones  at  low  tide. 

Eastport,  Maine ;  Gape  Ann,  Mass. 

We  have  referred  to  the  present  species  a  rather  large  form  found  abundantly  in 
September,  1877,  at  Eastport,  near  Dog  Island,  where  it  grows  with  Chordaria  flagel- 
li/armis,  which  it  somewhat  resembles  in  habit.  It  is  much  coarser  than  D.  fanict^ 
laceus,  and  of  a  darker  color,  and  the  branches  are  long  and  flagellate,  and  famished 
with  comparatively  few  secondary  branches.  The  Cape  Ann  specimens  are  smaller 
and  approach  nearer  D.  fctnieulaema.  The  Eastport  form  can  hardly  be  regarded  as 
an  extreme  state  of  D.  f(gmcuUu>eou$,  bat  whether  it  is  really  the  D.  hippuroides  of  Are- 
schoag  admits  of  some  doubt,  as  Areschoug  describes  his  species  as  being  only  six  or 
seven  inches  long.  According  to  Areschoug,  the  conjugation  of  zoospores  has  been  ob- 
served in  this  species. 

Family  ECTOCARPEiE. 

Fronds  filamentons,  monosiphonous  or  sometimes  partly  polysipho- 
noos,  cortex  rudimentary  or  wanting  j  sporangia  either  in  the  oontina- 
ity  of  the  filaments  or  external,  sessile  or  stalked ;  unilocular  sporangia  . 
globose  or  cuboidal ;  plorilocular  sporangia  muriforra  (formed  of  numer- 
oos  small  rectangular  cells  densely  aggregated  in  ovoidal  or  lanceolate 
masses) }  growth  trichothallic. 
Fronds  polysiphonous  above,  monosiphonous  below,  densely  beset  above 

with  very  short  horizontal  branches Myriotrichia. 

Fronds  generally  monosiphonous  throughout,  branches  free,  opposite  or 

alternate Ectocarpus. 

MYEIOTRICHIA,  Harv. 
(From  }ivpioc,  a  thousand,  and  Opi^y  a  hair.) 
Fronds  olive-brown,  filamentous,  at  first  consisting  of  a  single  row  of 
cells,  which  by  transverse  and  longitudinal  division  afterwards  form  a 
solid  axis;  branches  short,  closely  approximated,  radiating  in  all  direc- 
tions, formed  by  outgrowths  from  the  superficial  cells  of  the  axis;  uni- 
locular sporangia  spherical,  borne  on  the  axis  between  the  branches ; 
plnrilocular  sporangia  unknown;  main  axis  and  branches  ending  in 
hyaline  hairs. 

A  genus  comprising  three  species  which  are  hardly  distinct.  They  form  small  tufts 
or  fringes  on  different  PhampweaSy  especially  on  Soytosiphon,  and  are  recognized  by  the 
nomeroos  short  branches  which  in  some  cases  almost  coTcr  the  main  axis  and  cause 
it  to  resemble  a  SHgonema.  The  development  of  the  frond  is  given  in  detail  by  Nsegoli 
in  Die  netiern  Aigensysteme. 

M.  CLAViBPOBMis,  Harv.,  Phyc.  Brit.,  PL  101.  [M.  Harveyana^  Naeg. 
partim.) 

Fronds  half  an  inch  to  an  inch  in  length,  club-shaped  in  outline,  axis 
clothed  throughout  with  branches,  upper  branches  longer  than  lower 
and  bearing  secondary  branches. 
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Var.  PiLiFORMis.  (M.  filiformis^  Harv.,  Phyc.  Brit.,  PI.  166.— 3/.  Hnr- 
veyanaj  Nseg.  partim.) 

Fronds  filiform  in  outline,  axis  furnished  only  at  intervals  with 
branches. 

On  various  alg®,  especially  Scytosiphon  lomentarius. 

Gloucester,  Mass.,  Mrs.  Bray. 

YnT.filiformis^  Penobscot  Bay,  Maine,  Hooper;  Newport,  E.  I. ;  Europe. 

A  species  forming  small  tufts  on  different  PhcBosporeoB,  probably  abundant  on  onr 
coast,  but  as  yet  only  recorded  in  a  few  localities.  Nssgeli  has  shown,  1.  c,  that  the 
two  species  of  Harvey  are  merely  forms  of  a  single  species,  the  vtkTiety  fiUformU  being 
less  fully  developed  than  if.  davcBformUf  which  was  first  described. 

ECTOCARPUS,  Lyngb. 
(From  eicrocf  external,  and  Kapiroc,  fruit.) 

Fronds  filamentous,  monosiphonous  or  occasionally  partly  polysi- 
phonous  by  radial  division  of  some  of  the  cells  j  plurilocular  sporangia 
ovate,  cylindrical  or  siliculose,  consisting  of  numerous  small  cells  ar- 
ranged in  regular  longitudinal  and  transverse  series}  unilocular  spo- 
raugia  cylindrical  or  oval,  either  stalked  or  formed  by  the  direct  trans- 
formation of  the  cells  of  the  branches. 

.  The  genus  is  here  accepted  in  an  extended  sense,  and  includes  a  number  of  genera 
of  modem  writers  which  we  have  preferred  to  consider  subgenera.  Perhaps  Pylaiella 
should  be  kept  distinct,  as  in  this  subgenus  both  the  unilocular  and  multilocular 
sporangia  are  formed  by  the  direct  transformation  of  some  of  the  cells  in  the  con- 
tiuuity  of  the  filaments  rather  than  in  special  branches.  But  in  Capsioarpella  we  have 
the  multilocular  sporangia  formed  in  the  continuity  of  the  branches  as  in  PylalelUL, 
while  thfe  unilocular  sporangia  are  partly  emergent  and  seem  to  be  intermediate  be- 
tween those  of  Pylaiella  and  Ectooarpui  proper.  Sirehlonenia,  if  separated  from  Ecto^ 
carpus  by  its  creeping  habit,  resembles  it  perfectly  in  its  fruit,  and,  as  the  different 
species  of  Strehlonema  vary  considerably  as  to  their  procumbent  habit,  it  seems,  on  the 
whole,  better  not  to  retain  the  genus.  The  described  species  of  Ectocarpu$  prox>er  azvi 
very  numerous,  but  unfortunately  they  are  not  well  characterized.  The  greater  part  of 
the  species  may  be  grouped  around  E.  oonfervoides  and  E.  fasciculaiuB  as  types,  but 
exactly  how  far  differences  in  ramification  and  dimensions  of  the  sporangia  are  to  be 
cousidered  specific  rather  than  mere  variations  is  a  matter  about  which  botanists  do 
not  agree.  One  thiuj;  is  certain,  that  specific  analysis  has  been  carried  too  far  in  this 
group,  and  it  is  especially  true  with  regard  to  the  species  of  Kiltzing.  In  describing 
a  species  of  Ectocarpus  it  is  important  to  have  both  the  unilocular  and  plurilocular 
conditions.  In  most  of  the  species,  however,  only  one  form  is  known.  The  unilocular 
sporangia  are  often  difficult  to  determine,  because  the  Eotooarpif  especiaUy  those 
growing  on  dirty  wharves,  are  infested  by  parasites,  Chytndium^  &c.,  which  produce 
globular  swellings  of  the  cells,  which  might  then,  especially  in  dried  specimens,  be 
mistaken  for  unilocular  sporangia. 

Besides  the  two  forms  of  sporangia,  Thuret  and  Bomet  have  recorded  the  existence 
of  bodies  to  which  they  have  given  the  name  of  anthoridia.  It  has  been  suggested, 
that  the  antheridia  were  cells  distorted  by  parasites.  We  have  never  seen  anthe* 
ridia  in  American  specimens,  and  are  not  in  a  position  to  express  any  opinion.  The 
fact  that  a  coi^jugation  of  the  zoospores  has  been  observed  by  Groebel  in  E,  pu$iUuM 
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would,  however,  ineline  one  to  consider  that  the  antheridia  in  this  genus  were  not 
proper  male  bodiee. 

Some  of  the  Mpeciesof  Ectocarpus  described  by  Harvey  in  the  Nereis  were  founded  on 
sterile  specimens,  bat,  at  the  present  day,  algologists  agree  in  thinking  that  the  pres- 
ence of  sporangia  is  necessary  for  the  determination  of  species  of  EctooarpuSj  and  we 
have,  accordingly,  omitted  the  Harveyan  species  fonnded  on  sterile  plants  as  being 
inadeqnate. 

Subgenus  STBEBLONEMA,  Derb.  &  Sol.  (Entonema,  Reinsch). 

Primary  branches  procumbent,  creeping  in  or  over  the  substance  of 
other  algae ;  secondary  and  fructifying  ramuli  erect. 

E.  Chobdarl£,  n.  sp. 

Filaments  much  branched,  irregularly  nodose,  about  .02"""  in  diam- 
eter, sunk  in  the  tissue  of  the  host-plant;  hairs  and  fertile  branches  erect, 
the  former  projecting  above  the  surface;  unilocular  sporangia  on  short 
stalks,  solitary  or  clustered,  oval,  about  .07"*"  broad  by  .14"""  long; 
plurilocular  sporangia  unknown. 

Parasitic  in  the  fronds  of  Ohordaria  divaricata^  Leathesia  tuberi/ormiSy 
and  other  PhcBosporece. 

Wood's  Holl,  Gloucester,  Mass. ;  Newport,  R.  I. 

A  common  bat  insi*;aificant  spnoies  which  grows  in  the  cortical  portion  of  different 
PhoeogporeaSf  especially  Chordaria  divaricatdy  and  usually  in  company  with  Bulbocokon, 
It  forms  dark-colored  spots  on  the  surface  of  the  plant  in  which  it  is  growing,  and,  on  a 
hasty  microscopic  examination,  would  pass  unnoticed,  so  great  is  the  resemblance  of  the 
sporangia  to  thoie  of  Chordaria,  Our  plant  resembles  S.  sphcericttmf  Thuret,  but  differs 
from  the  Mediterranean  forms  of  that  species  in  having  oval,  not  spherical,  sporangia, 
which  are  often  clustered.  The  filaments,  too,  are  composed  of  yery  irregular-shaped 
cells,  and  are  never  moniliform  as  in  well-developed  specimens  of  8.  sphcBrtcum,  It 
may,  however,  be  the  case  that  what  we  have  considered  specific  marks  are  only  local 
variations.  It  may  also  be  asked  whether  the  present  species  is  not  the  form  of  8, 
f'uckulatumf  Thuret,  which  bears  unilocular  sporangia.  At  present  only  the  plunlocu- 
Ur  form  of  sporangium  is  known  in  that  species  as  it  occurs  in  Europe. 

E.  BBPTANS,  Grouan,  Florule  du  Finistfere,  p.  161;  !^ellman,  Bidrag 
till  Kann.  Skand.  Ect  Tilop.,  p.  52,  PI.  2,  Pig.  8. 

Filaments  forming  circular  spots  on  the  host-plant,  primary  branches 
very  densely  branching,  so  that  they  almost  form  a  membrane,  fur- 
nished with  numerous  erect  branches,  which  are  .5-7°*"  high  and  grad- 
naUy  taper  to  a  hyaline  hair  j  cells  at  base  about  .01"""  broad  ^  plurilocular 
sporangia  arising  from  the  primary  filaments,  sessile  or  on  short  stalks, 
ovate-acute,  .012-20"""  broad  by  .038-76"""  long. 

On  Fhyllitis  and  IHctyo^iphan.    Summer. 

l^ewport,  E.  I. ;  Europe. 

A  larger  species  than  the  preceding  and  growing  more  superficially,  so  that  the  fila- 
ments may  be  said  to  creep  over  the  surface  rather  than  in  the  substance  of  the  host- 
plant.    Owing  to  the  dense  branching  of  the  prostrate  filaments  and  the  abundance 
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of  the  erect  branches,  this  species  forms  a  connecting  link  between  Edooarput  and 
Myrionema, 

Subgenus  EUECTOCARPUS. 

Filaments  monosiphonus,  erect,  occasionally  corticated  by  the  growth 
of  descending  filaments  which  are  given  off  from  some  of  the  cells;  both 
unilocular  and  plurilocular  sporangia  formed  by  the  transformation  of 
special  branches. 

E.  TOMENTOSUS,  (Huds.)  Lyngb.,  Phyc.  Brit.,  PL  182.  {Spangonema 
tomentosum,  KUtz.,  Spec.  Alg.,  p.  461;  Tab.  Phyc,  Vol.  V,  PI.  83  a.) 

Filaments  erect,  two  to  four  inches  long,  densely  interwoven  into 
rope-like,  spongy  masses,  irregularly  much  branched;  primary  branches 
scarcely  distinct;  cells  .008-12™"  broad  by  .012-70™™  long;  plurilocular 
sporangia  liuear-oMong,  straight  or  incurved,  .010-15™"  broad  by 
.025-75™™  long,  sessile  or  on  short  pedicels,  which  are  given  off  at  right 
angles  to  the  branches;  unilocular  sporangia  "subovate  on  short 
pedicels'^  (Areschoug). 

On  Fucus  and  other  plants. 

Boston  Bay,  Harvey;  Magnolia,  Mass.;  Europe. 

This  species,  which  is  easily  recognizable  by  its  spongy,  rope-like  habit,  and  by  the 
microscopic  characters  above  enumerated,  seems  to  be  rather  scarce  on  our  coast.  It 
is  not  rare,  however,  on  the  shores  of  Europe.  The  species  is  to  be  sought  in  summer, 
and  it  grows  attached  to  the  larger  algae.  Only  the  pluriloculaiL  sporangia  are  known 
on  our  coast. 

B.  GRANULOSUS,  (Eug.  Bot.)  Ag.;  Phyc.  Brit.,  PI.  200. 

Filaments  tufted,  rather  rigid,  two  to  four  inches  long,  main  branches 
opposite  or  whorled,  corticating  filaments  often  numerous;  cells  .07-10'^ 
in  diameter ;  secondary  branches  short,  opposite,  given  off  at  very  wide 
angles,  often  re  volute  at  the  tip ;  ultimate  branches  secund,  short,  acute ; 
plurilocular  sporangia  broadly  ovate,  obliquely  truncate  on  the  inner 
side,  .04-6™™  broad  by  .06-8">°»  long,  sessile  on  the  ultimate  and  penulti- 
mate branches ;  unilocular  si)orangia  t 

Var.  TENUIS.  {Ectocarpus  Durheeij  Harv.,  Ner.  Am.  Bor.,  Vol.  I,  p. 
142,  PI.  12/.) 

Filaments  more  slender  than  in  the  type;  cells  .05-8""  broad; 
branches  usually  alternate ;  plurilocular  sporangia  ovate  or  ellipsoidal, 
but  slightly  truncate  at  the  base. 

Boston,  Harvey  ;  Newport,  R.  I. 

Var.  tenuis^  Portsmouth,  K  H.;  Nantucket,  Mass.,  Harvey ;  Wood^a 
Holl,  Mass. 

A  species  not  rare  in  Europe  and  apparently  common  on  the  coast  of  Califomia^  but 
not  often  found  with  us.    The  species  occurs  in  summer,  and  forms  small  tafia  on 
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other  algaB.  It  is  distingaished  from  oar  other  species  by  the  short,  broad,  and  sessile 
sporangia.  la  the  type  the  braaching  is  opposite  aad  compact,  aad  the  corticating 
filaments  are  sometimes  so  nameroas,  especially  ia  the  Newport  specimens,  as  to  lead 
one  to  admit  the  validity  of  KUtzing's  genos  Chrtioalaria,  Bat  in  other  oases  the  cor- 
ticating filaments  are  few  in  number. 

.  E.  CONFERVOIDBS,  (Both)  Le  Jolis.  {Eotooarpus  silioulosuiy  Phyc 
Brit.,  PL  162 ;  Ner.  Am.  Bor.,  VoL  I,  p.  139.) 

Filaments  erect^  two  to  twenty  inches  long,  loosely  entangled  at  the 
base,  becoming  free  and  feathery  above ^  branches  alternate  or  secnnd, 
^^radually  tapering;  coUs  of  larger  branches  .04-5 '"■"  in  diameter;  plnri- 
locolar  sporangia  ovate-acnte  or  acuminate,  sessile  or  stalked,  sometimes 
rostrate  average  size  of  sporangia  .025-40"'°  broad  by  .15-40^  long; 
unilocular  sporangia  oval  or  ellipsoidal,  .023-30"°  broad  by  .035-50"" 
long. 

a,  Tar.  SILIOULOSUS,  Kjellman.  {Ectocarpus  viridiSy  Harv.,  Ker.  Am. 
Bor.,  Vol  I,  p.  140,  PI.  12  6  and  c.) 

Plnrilocolar  sporangia  subulate  or  linear-subulate,  sessile  or  sub- 
sessile,  frequently  rostrate. 

fiy  Tar.  HiEMAXis,  Kjellman.    {Eotocarpm  hiemalis^  Grouan.) 

Plurilocular  sporangia  elongated,  conical  or  subacuminate,  .08-15"* 
long  by  .02-3""- broad,  generally  rostrate. 

Very  common  on  algse  and  wood  work  along  the  whole  coast. 

Var.  a,  most  common  south  of  Gape  God. 

Var.  /?,  Wood's  HoU,  Mass.! 

The  largest,  most  variable,  and  most  common  sammer  species  of  oar  coast,  and 
found  in  nearly  all  parts  of  the  world.  It  has  been  sabdivided  by  Ktltzing  into  a 
large  number  of  species,  which  are  scarcely  to  be  recognized  f^om  his  descriptions 
and  plates.  Formerly  some  of  the  diiferent  forms  of  E.  Uftaralis  were  referred  to 
the  present  species,  bat  the  true  E,  lUiorali$  is  now  recognized  as  belonging  to  the 
snbgenus  Pylaiella,  Those  interested  in  tracing  the  synonymy  of  E.  oonferooides 
shonld  consalt  KJellman's  Bidrag  tiU  Kannedomen  om  Skandinaviens  Eotocarpeer 
ooh  Tilopterider,  Stockholm,  1672.  As  seen  on  oar  own  coast,  what  we  have  called  the 
typical  E.  confervoidea  forms  tnfts  of  indefinite  extent  on  wharves,  and  especiaUy  on 
the  larger  algae,  varying  in  length  from  a  few  inches  to  a  foot  and  a  half  long.  It 
frequently  fringes  the  fronds  of  Chorda  filum  with  its  soft,  silky  tufts.  In  the  type 
the  plurilocular  sporaagia,  which  are  much  more  common  than  the  unilocular,  are 
ovate-acnminate,  and  only  occasionally  rostrate.  In  the  variety  sUiculosus  the  pluri 
locolar  sporangia  are  long  and  comparatively  very  narrow.  The  variety  hiemalis  is 
found  in  the  winter  and  spring,  and  has  plurilocular  sporangia,  which  are  almost 
always  rostrate  and  somewhat  cylindrical  in  form,  so  that  they  may  be  said  to  resem- 
ble those  of  the  subgenus  Pjflaiella,  The  color  of  the  present  species  when  growing 
{B  a  light  brown  approaching  yellowish,  which  in  drying  often  turns  to  a  yellowish- 
green,  especially  in  the  variety  HliculomiSf  of  which  herbarium  specimens  might  be 
mistaken  for  CladophorcB.  The  winter  forms  are  deeper  brown  than  those  found  in 
Bommer.  E.  amphiMus,  mentioned  in  the  supplement  to  the  Nereis  as  occurring  near 
Kew  York  in  brackish  water«  is  a  form  of  the  present  species. 
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B.  FASCIOULATUS,  Harv. 

Filaments  one  to  eight  inches  long,  erect,  tufted,  entangled  below 
bat  free  and  feathery  above;  cells  of  main  branches  .05"^  in  diameter, 
about  as  long  as  broad;  secondary  branches  alternate,  short,  given  off 
at  an  obtuse  angle;  ultimate  branches  very  numerous,  secund,  ending  in 
a  hair;  plurilocular  sporangia  ovate-acuminate  or  subulate,  sessfle  or 
on  short  stalks,  borne  principally  on  the  upper  side  of  the  penultimate 
branches,  very  variable  in  size,  but  averaging  from  .018-25°""  broad  by 
.070-150™"*  long;  unilocular  sporangia  sessile,  oval,  .04-6"*"  by  .03-45". 

Very  common  on  the  larger  algae  along  the  whole  coast;  Europe. 

Whea  foaad  la  its  typical  form  the  present  species  is  easily  recognized,  bat  it  vaaies 
considerably,  so  that  the  extreme  forms  are  ^ot  easily  determined.  It  is  very  commoxi 
on  fronds  of  Laminarla  and  other  large  PhceosporecBj  on  which  it  forms  a  dense  fringe 
one  or  two  inches  high.  The  larger  forms  are  mnch  looser  and  featheiy  and  the  tips 
of  the  branches  are  fasoicnlate  when  seen  with  the  naked  eye.  When  long  and  akoder 
it  becomes  the  var.  drapamaldioides  of  Cronan.  The  most  pnzzling  forms  are  those  in 
which  the  filaments  are  short  and  fhick  and  the  rather  stout  plnrilocnlar  sporangia 
are  arranged  without  order  on  the  branches.  In  this  species  the  unilocular  and  pluri- 
locular sporangia  are  more  frequently  found  growing  together  on  the  same  individual 
than  in  any  of  the  other  si)ecies  fonnd  on  our  coast. 

E.  LUTOSUS,  Harv.,  Ner.  Am.  Bor.,  Vol.  I,  p.  140,  PI.  12  a. 

Filaments  tufted,  two  to  four  inches  long,  densely  interwoven  ia 
spongy  masses;  lower  branches  opposite,  .03-4"^  broad;  upper  branches 
irregular,  ending  in  long  hairs;  plurilocular  sporangia  .O^-S"**  broad 
by  .15-20™"  long,  cylindrical  in  outline,  ending  in  very  long  hairs,  which 
occasionally  fork ;  unilocular  sporangia! 

Greenport,  L.  I.,  Barvey;  Wood's  Holl,Ma8S. 

The  above  description  is  taken  from  a  species  common  on  Fucum  at  Wood's  HoU,  in 
May,  Idi^y  which  corresponds  very  weU  to  the  E,  luioeus  of  the  Nereis  Am.  Bor.,  & 
species  which  Harvey  states  is  not  clearly  defined.  It  differs  from  the  description 
given  by  Harvey  in  the  fact  that  the  sporangia  are  not  very  long,  and  it  is  not  im- 
possi  ble  that  our  plant  may  not  be  the  same  as  that  described  by  Harvey.  The  present 
species,  as  we  understand  it,  is  short  and  tufted  and  the  filaments  are  densely  inter, 
woven  into  rope  like  masses  as  in  E,  UmktntoBuSf.  The  species  seem  to  connect 
Pj/laiella  with  Eueotocarpus,  resembling  on  the  one  hand  E.  siliculosus  var.  hiemali$f 
and  on  the  other  E^firmua,  From  the  former  it  differs  in  the  branching  and  the 
shape  of  the  plnrilocnlar  sporang^  which  are  strictly  cylindrical,  never  being  in  the 
least  aoumlnato.  From  the  latter  it  differs  in  being  more  slender  and  in  having  the 
sporangia  always  at  the  base  of  very  long  hairs,  which  sometimes  branch,  and  not  in 
the  continuity  of  the  branches  themselves.  The  ramification  is  very  like  that  of 
E,  firmu9.    In  drying  the  species  becomes  decidedly  yeUow. 

E.  MiTCHELLiE,  Harv.,  Ner.  Am.  Bor.,  Vol.  I,  p.  142,  PI.  12  g. 

'^  Tufts  feathery ;  filaments  very  slender,  decompoundly  much  branched ; 
the  branches  and  their  lesser  divisions  alternate;  the  ultimate  ramuli 
approximated ;  angles  wide,  and  branches  and  lamnli  patent ;  ramuli 


Digitized  by  VjOOQlC 


THE  MARINE  ALOJE   OF  NEW  ENGLAND.  73 

attenuate;  articalatioiis  of  the  branches  twice  or  thrice  as  long  as  broad, 
of  the  ramoli  once  and  a  half  as  long;  propagola  elliptic-oblong  or 
linear,  quite  sessile  and  very  obtuse,  transversely  striate,  several  to 
gether.^    (Harvey,  1.  c.) 

Nantucket,  Miss  MitohelL 

Only  known  from  the  description  and  plate  in  the  Nereis. 

Subgenus  FTLAIELLA,  Bory. 

Both  forms  of  sporangia  formed  from  the  cells  in  the  continuity  of 
the  branches,  and  not  by  a  transformation  of  special  branches. 

In  the  present  sab^^enus  one  might,  at  first  sight,  hb  inclined  to  inolade  B,  BilUmloaua 
var.  hienuUis  and  E.  lutasuSj  bnt  in  those  species  the  sporangia  are  rather  situated  at 
the  end  of  branches,  which  are  prolon^^ed  beyond  the  sporangia  in  the  form  of  hairs, 
than  in  t  he  continuity  of  the  branches  themselves. 

B.  LiTTOEALis,  Lyngb.  (Ectocarpus  firmuSj  Ag. — Pilayella  littoralis^ 
Ejellman.) 

Filaments  tufted  or  irregularly  expanded  at  the  base,  two  to  ten 
inches  long;  branches  numerous,  usually  opposite,  given  off  at  wide 
angles,  erect;  cells  .02-4'***  broad;  plurilocular  sporangia  irregularly 
cylindrical,  very  variable  in  size;  unilocular  sporangia  formed  of  from 
two  to  thirty  contiguous  cells,  .02-3™™  broad ;  fertile  branches  monili- 
fonn. 

Var.  BOBUSTUS.  {Ectocarpus  Farlowiij  Thuret,  in  Farlow's  List  of 
the  Marine  Algae  of  the  United  States,  1876.) 

Filaments  three  or  four  inches  long,  densely  branching;  branches 
robust,  opi>osite  or  irregular ;  cells  .03-5™"  in  breadth ;  fertile  branches 
short  and  rigid,  often  transformed  through  nearly  their  whole  length 
into  unilocular  sporangia,  which  are  stout  and  cylindrical,  only  slightly 
moniliform  at  maturity ;  cells  .04"™  broad  and  .03-4*"™  in  length. 

Very  common  along  the  whole  coast. 

Yar.  rolyustns  in  exposed  places  from  Nahant  northward. 

A  very  common  species  on  onr  coast,  which,  althongh  offering  nnmerons  forms,  can- 
not, as  it  seems  to  us,  be  well  specifically  divided.  When  growing  on  whiirves,  where 
it  is  very  common,  or  on  other  wood  work,  it  forms  expansions  of  indefinite  extent 
from  which  rise  tnfts  several  inches  long.  The  basal  or  prostrate  portions  branch 
very  irregnlarly,  and  the  cells  are  infested  with  Chytridia  and  other  parasites.  If 
species  of  Ectocarpus  could  be  formed  from  sterile  specimens,  the  basal  portions  of  E, 
kttordlis  would  offer  a  rich  field  to  the  species-maker.  What  is  called  var.  rohnatua 
lias  not  yet  been  found  south  oCCape  Cod,  but  is  common  on  the  northern  coast  on 
Fud  and  other  a\f^  exposed  to  the  action  of  the  waves.  The  original  E,  Farlowii  was 
iOanded  ou  specimens  collected  by  Mr.  Higbee,  at  Salem,  in  November,  1874,  and  pro- 
nounced by  the  late  M.  Thuret,  in  a  letter  dated  April  26,  m75,  to  be  distinct  from  E, 
ViticnUi$,  In  the  Contribntiones  ad  Algologiam  et  Fnngologiam,  PI.  20,  Beinsch 
Hgures,  under  the  name  of  Eetooarpua  antkostienHs,  a  form  which,  as  far  as  can  be 
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Judged  from  the  figure,  is  the  same  as  E,  FarlowiL  Although  in  Uie  present  instance 
we  have  considered  E.  Farlowii  to  be  a  variety  of  E,  liiioralUj  it  must  be  admitted 
that  it  dilJers  considerably  from  the  form  of  E,  littaralU  common  on  the  coast  of 
France  and  England.  Our  reason  for  not  considering  it  distinct  is  that  we  have  large 
sets  of  specimens  in  which  wo  have  been  unable  to  say  with  certainty  whether  they 
should  be  referred  to  E,  lUtoralia  or  E,  FarlawUf  and  with  so  many  connecting  links  it 
seems  best  to  regard  E,  Farlowii  as  an  extreme  form  found  in  northern  localities. 
Should  the  variety  be  eventually  considered  distinct  the  name  of  E,  aniioosiienM  should 
be  adopted,  as  no  description  of  E,  Farlowii  has  been  published,  and  the  species  wonid 
be  characterized  by  the  robustness  of  the  filaments  and  by  the  unilocular  sporangia, 
which  are  broa<ler  than  long,  and  borne  iu  short,  stout ,  patent  branches.  It  is  of  fre- 
quent occurrence  that  some  of  the  unilocular  sporangia  are  binate.  The  plurilocalar 
sporangia  are  common  in  spring  and  early  summer,  and  the  unilocular  in  the  autumn. 

E.  BBAGHIATUS,  Harv. 

"  Finely-tufted,  feathery,  much  branched ;  the  branches  firee,  opposite 
or  quarternate  5  ramuli  opposite,  very  patent ;  propagula  forming  ob- 
long or  elliptical  swellings  in  the  smaller  branches,  or  at  the  point 
where  two  opposite  ramuli  issue."    (Harv.,  Ner.  Am.  Bor.,  Vol.  I,  p.  138.) 

South  Boston,  Lynn,  Mass.,  Harvey. 

We  have  never  found  this  species,  which  is  only  known  on  our  coast  from  Harvey^s 
description.  Le  Jolis  considers  that  the  E.  hrttchiatua  of  the  Phyc.  Brit.,  PI.  4,  is  not 
the  true  Conferva  hrachiata,  Engl.  Bot.,  and  he  gives  to  the  former  the  name  of  E, 
Gnffithsianus,  Never  having  seen  American  specimens,  we  cannot  tell  whether  the 
American  form  mentioned  by  Harvey  belongs  to  the  E.  Oriffitk^ianus  or  not. 

Subgenus  CAP81CARPELLA,  Kjellman. 

Filaments  erect,  monosiphonous  or  in  part  polysiphonous;  unilocular 
sporangia  partly  immersed  in  the  frond ;  plurilocular  sporangia  formed 
by  direct  transformation  of  the  cells  of  the  branches. 

E.  SPH^BOPHOEUS,  Harv.,  Phyc.  Brit,  PI.  126.  (Gapsicarpella  sphce- 
rophoruj  Kjellman,  Bidrag,  p.  20,  PI.  1,  Fig.  2.) 

Filaments  one  to  thi'ee  inches  long,  tufted,  densely  branching ;  main 
branches  opposite  or  whorled,  often  polysiphonous;  secondary  branches 
opposite  or  alternate,  monosiphonous  5  unilocular  sporangia  spherical, 
about  .04"'"  in  diameter,  solitary,  often  binate,  sometimes  whorled,  the 
cell  from  which  the  sporangia  are  formed  dividing  into  at  least  three 
cells ;  plurilocular  sporangia  f 

On  Ptihta  elegans.    May. 

Nahant,  Mr,  Collins ;  Europe. 

A  rare  species  which  has  only  been  coUeoted  by  Mr.  Collins.  The  main  filaments 
are  at  intervals  polysiphonous,  and  remind  one  of  a  SpkaoeUma,  In  Mr.  ColUns's  speci- 
mens the  sporangia  were  numerous  and  in  some  cases  whorled,  as  is  occasionally  seco 
in  European  specimens.  The  species  is  to  be  sought  in  spring  and  early  summer,  and 
may  be  commoner  than  is  now  supposed,  having  escaped  the  observation  of  collectors 
on  account  of  its  smaU  size. 
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INSUFFICEBNTLT  BESOBIBBD  SPECIES. 

B.  LANDSBUBGn,  HoTvey,  Ner.  Am.  Bor.,  Vol.  I,  PI.  12  d. 

Halifax,  N.  S. 

E.  HoopsBi,  Harvey,  L  c,  PI.  12  e. 

Greeni>ort,  L.  I.  (!) 

E.  DiETZUB,  Harvey,  1.  c,  p.  144. 

Greenport. 

Family  SPHACELARIE^. 

Fronds  branohing,  polysiphonoos,  terminatmg  in  a  large  apical  cell, 
often  with  a  cortex  formed  of  densely  interwoven  rliizoidal  filaments^ 
fimetification  same  as  in  Ectocarpece. 

Gorticating  cells  wanting  or  confined  to  the  base  of  the  frond. 

Sphacelaria, 
Main  branches  corticated  thronghont. 

Branches  opposite,  distichous Chastopieris. 

Branches  whorled Cladostephm, 

SPHACELAEIA,  Lyngb. 

(From  a^oKeXo^t  gangrene,  referring  to  the  tips  of  the  branches,  which  are  black  anil 

shriveled  when  dried.) 

Fronds  olive-brown,  filamentous,  branching;  axis  and  branches  ter- 
minated by  a  large  apical  cell,  from  which,  by  transverse,  longitudinal, 
and  oblique  divisions,  a  solid  fix)nd  is  formed  whose  external  surface  is 
composed  of  rectangular  cells  arranged  in  regular  transverse  bands ; 
hauB  slightly  developed  or  wanting;  rhizoidal  filaments  few,  rarely 
interwoven  so  as  to  form  a  false  cortex;  unilocular  and  plurilocular 
sporangia  spherical  or  ellipsoidal,  on  short  pedicels ;  non-sexual  repro- 
production  by  peculiarly  modified  branches  called  propagula. 

The  old  genus  Sphacelaria -^VkA  divided  by  EUtzing  into  a  number  of  genera,  and  his 
Tiews  have  been  adopted  by  many  recent  writers,  especially  in  Germany.  In  Sti/po- 
cauUm  and  Halopteris  the  branches  arise  from  lateral  divisions  of  the  apical  cell  itself, 
while  in  Sphacelaria  proper,  Chcetopteris  and  CladosiephuSf  the  branches  arise  from  cells 
below  the  apex.  Whether  this  difference  in  the  apical  growth  can  be  considered  a 
generic  mark  is  not  altogether  certain,  and  there  hardly  seems  to  be  sufficient  ground 
for  separating  Halopteris  from  Sphacelaria,  and  a  nnmber  of  writers,  among  whom 
may  be  named  Harvey  and  Le  Jolis,  even  include  St^pooaulon,  Cladontephas  is  mark- 
edly distinct ;  and  ChcRtopteris,  which  differs  from  Sphacelaria  principally  in  the  corti- 

GiiuuDiA  SPHACBLAJiioiDES,  Derb.  &,  Sol.,  a  common  Mediterranean  alga,  which 
occasionally  occurs  as  far  north  as  the  Scandinavian  coast,  may  perhaps  be  found  on 
oar  shore.  It  resembles  a  small  Sphacelaria,  bnt  its  growth  is  trichothallic,  not  from 
an  apical  C4'll,  and  the  smaU  unilocular  sporangia  cover  the  frond  in  dense  patches. 
The  plurilocular  sporangia  resemble  those  of  some  Ectocarpi,  and  are  found  at  the  base 
of  the  plant  according  to  Areschoug. 
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cation  of  the  main  branches,  is  kept  distinct  by  most  -writers.  We  hare  but  a  very 
imperfect  representation  of  the  Sphacelarioid  gronp  in  this  country.  Sttfpocaulon  and 
ffahpteris  are  entirely  wanting,  and  of  Sphaoelaria  we  have  only  8.  cirrho$a  and  & 
radioana  on  the  northeastern  coast,  S,  tribuhidn  in  Florida,  and  what  is  supposed  to 
be  S.  fu9ca  in  California.  The  species  of  SpKaoelaria  are  variable,  and  the  determina- 
tion sometimes  uncertain.  The  apical  cells  of  our  SphaceUurim  are  frequently  attacked 
by  the  unicellular  parasite,  Chjf  iridium  apkacelarum,  Kny. 

S.  CIBEHOSA,  (Roth)  Ag.j  Phyc.  Brit.,  PL  178. 

Fronds  olive-brown,  densely  tufted  half  an  inch  to  two  inches  high; 
main  filaments  erect,  several  times  pinnate  with  opposite  or  irregularly 
spreading  branches;  rhizoidal  filaments  few  or  wanting;  unilocular 
sporangia  .06-7"™  long,  globose;  plurilocular  sporangia  .05"""  broad  by 
.08""»  long,  broadly  ellipsoidal,  secund  on  lateral  branches,  with  unicelln- 
lar  pedicels;  propagula  rather  stout,  three  (2-4)  rayed,  usually  borne 
on  distinct  plants. 

Common  on  FucuSj  on  which  it  forms  dense  globose  tufts.    Europe. 

A  variable  species,  sometimes  with  regularly  opposite  branches,  at  times  with 
irregnlarly  placed  long  branches.  The  propagula  vary  very  much  in  size,  and  are 
generally  found  on  plants  which  do  not  bear  sporangia.  With  us  they  are  much  more 
common  than  the  sporangia.  An  excellent  account  of  the  propagula  is  given  by 
Janczewski  in  the  Annales  des  Sciences,  Series  5,  Vol.  XYII.  In  the  Nereis  Am.  Bor. 
the  word  propagulum  is  used  by  Harvey  to  signify  the  contents  of  the  apical  cells,  and 
this  use  of  the  word  should  not  be  confounded  with  its  present  application.  The  word 
propagulum  as  used  in  the  Nereis  is  rather  equivalent  to  the  term  sphacela  of  other 
writers.  Sporangia  are  more  common  in  the  winter  months,  but  are  found  oocasion- 
ally  in  summer. 

S.  EADICANS,  (Dillw.)  Harv.  (8.  oUvacea^  Tar.,  Ag.;  Pringsheim,  L  c, 
Pis.  9  and  10.— ){?.  radioanSj  Phyc.  Brit.,  PL  189.) 

Fronds  olive-brown,  half  an  inch  to  an  inch  high,  forming  dense  turfs; 
filaments  erect  or  prostrate,  branches  few,  somewhat  appressed,  rhi- 
zoidal filaments  often  numerous;  unilocular  sporangia  globose,  .Oi-d"** 
in  diameter,  numerous  on  the  branches,  on  very  short  unicellular  pedi- 
cels; plurilocular  sporangia  unknown;  propagula  slender,  elongated. 

On  mud-covered  rocks  between  tide-marks. 

Newport,  E.  I.;  Wood's  HoU,  Mass.,  and  common  firom  Kahant  north- 
wards; Europe. 

The  present  species  is  smaller  than  the  last,  and  forms  small,  indefinitely  expanded 
turfs,  especially  on  the  under  side  of  mud-covered  rocks,  often  in  company  with  Cera- 
nium  Hooperu  Numerous  rhizoidal  filaments  are  sometimes  found  at  the  base,  so  that 
different  plants  are  bound  together,  but  the  species  is  without  a  false  cortex.  The 
name  originally  proposed  for  the  species  by  Dillwyn  was  8,  radioana.  Agardh  adopts 
Dillwyn's  later  name,  8.  olivooea,  making  of  the  form  with  numerous  rhizoidal  fila- 
ments a  variety,  mdicans.  Apart  from  their  different  habit  and  place  of  growth,  it  is 
difficult  to  assign  exact  marks  by  which  to  distinguish  in  all  cases  8.  cirrhoaa  and  8, 
radicana.  In  the  latter  the  secondary  branches  are  few  and  appressed,  irregulai'ly 
placed,  never  opposite,  while  in  the  former  they  are  numerous,  given  off*  at  wide 
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ftnglety  and  frequently  opposite.  In  8.  drrhota  the  sponmgia  are  generally  scattered 
on  tlie  secondary  branoheSi  while  in  S.  radioafu  they  are  often  clustered  on  the  main 
branches.  In  both  cases  the  pedicels  are  usually  one-celled.  In  both  species  the 
propagula  are  so  variable  in  outline  that  they  cannot  be  described  in  few  words,  but 
those  of  S,  drrhoea  are  more  robust  than  those  of  S,  radioans, 

Spkacdaria  dedalea,  Seinsch,  Contrib.  ad  Alg.  et  Fung.,  p.  22,  PL  30,  described  from 
the  coast  of  Labrador,  does  not  correspond  to  any  form  known  to  us  from  New  England. 

CHiETOPTEEIS,  Kiltz. 

(From  x^iTTfy  a  hair,  and  irrepi^,  a  fern.) 

Fronds  olive-brown,  filamentous,  branching;  branches  opposite,  dis- 
tichons,  apical  growth  as  in  Sphacelaria;  rhizoidal  filaments  very  nnmer- 
ous,  densely  interwoven,  so  as  to  form  a  false  cortex ;  plurilocolar  spor- 
angia borne  on  the  branches,  shortly  pedicillate,  unilocular  sporangia 
** globose  on  the  tips  of  short  special  filaments''  (Areschoug). 

A  genus  founded  on  the  old  Sphacelaria  plumosa  of  Lyngbye.  It  differs  from  Spka- 
eeiaria  in  the  false  cortication  of  the  main  branches  by  the  interlacing  of  rhizoidal 
filaments,  and  from  Clado9tq^ku8  by  the  opposite,  not  whorled  branches.  The  genus 
does  not  rest  on  a  firm  basis,  for  it  occasionally  happens  in  some  of  the  species  of  Spha- 
Gloria  that  the  rhizoidal  filaments  form  a  rudimentary  cortex.  Chmtopteris  iquamulom, 
KGtz.,  is  made  by  Geyler  the  type  of  a  new  genus,  Phloiooaulon. 

0.  PLUMOSA,  (Lyngb.)  Kiitz.  {SplMcelaria  plumosa^  Lyngb.,  Phyc. 
Brit,  PI.  S7. ^CJuBtapterisplumosay  Kiitz.,  Phyc  Gen.,  p.  293;  Tab.  Phyc, 
Vol.  6,  PL  6,  Pig.  1;  Areschoug,  Obser.  Phyc,  Part  ni,  PL  2,  Figs.  4 
and  5.) 

Fronds  two  to  six  inches  long,  tufted,  rigid,  attached  by  a  small  disk, 
main  branches  sparingly  branched,  secondary  branches  plumose;  pluri- 
locular  sporangia  numerous,  secund  on  the  upper  side  of  short  special 
branches,  shortly  stipitate,  elliptical  in  outline ;  unilocular  sporangia 
globose,  terminal  on  short  branches.    (Areschoug,  1.  c) 

Prince  Edward's  Island,  Mrs.  Davis^  and  northward ;  Northern  Eu- 
rope. 

A  beautiful  species,  common  in  Northern  Europe  and  Greenland,  but  not  yet  found 
farther  south  than  Prince  Edward's  Island  on  the  American  coast.  It  may,  however, 
be  expected  at  Eastport  and  our  northern  border. 

CLADOSTEPHTTS,  Ag. 

(From  kX  <5of,  a  branch,  and  (rre^,  a  crown.) 

Fronds  olive-brown,  branching,  secondary  branches  (leaves)  whorled, 
apical  growth  as  in  Spliacelaria ;  main  stems  densely  corticated  by 
growth  of  rhizoidal  filaments,  secondary  branches  (leaves)  naked,  hairs 
borne  in  tufts  just  below  the  apex  of  branches ;  unilocular  and  plnri- 
locular  sporangia  on  special  branches  (leaves),  stipitate. 
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A  geiriis  comprising  eight  described  species,  sereral  of  which  are  ondonbtedly  merely 
forms  of  the  common  and  widely  diifosed  C.  tertieillabu,  whose  stmotnre  is  minutely 
described  by  Pringsheim,  1.  c.  The  term  leaves  is  applied  by  Pringsheim  to  the  sec- 
ondary branches.  He  considers  the  branching  of  the  axis  to  be  monopodiaL  TI16 
sporangia  are  prodaced  in  the  winter  months,  the  two  kinds  on  separate  plants  or 
sometimes  together. 

C.  VERTICILLATUS,  Ag.5  Phyc.  Brit.,  PL  33;  Pringsheim,  1.  c,  Pis,  1-7, 

Fronds  four  to  ten  inches  high,  slender,  subdichotomous,  secondary 
branches  distinctly  whorled,  falcate,  acute  at  apex,  attenuate  at  base, 
furnished  externally  with  a  few  spine-like  branchlets ;  hairs  numerous ; 
unilocular  sporangia  globose,  plurilocular  sporangia  irregularly  ellip- 
soidal, borne  on  short  pedicels  on  small  special  branches,  which  grow 
from  the  axis  between  the  insertions  of  the  secondary  branches. 

Yar.  SPONGiosus.    {Cladostephm  spongiosvs^  Ag.;  Phyc.  Brit.,  PI.  38.) 

Fronds  more  compact,  whorls  approximate,  indistinct,  secondary- 
branches  usually  destitute  of  hairs  and  spine-like  branchlets. 

On  stones  in  pools  and  below  low- water  mark. 

Newport,  R.  I.  j  Orient,  L.  I.;  Martha's  Vineyard;  Cape  Ann,  Mass.; 
Europe. 

A  plant  at  onoe  recognized  hy  its  reeemhlance  to  a  small  Ceratoph}fUum,  Rather 
common  in  several  places  soath  of  Cape  Cod,  hat  seldom  seen  on  the  northern  coast. 
It  prefers  somewhat  exposed  shores,  and  oocnrs  at  considerable  depths.  Although  the 
close  resemblance  between  C,  vertidllatas  and  (7.  sp&ngiosus  has  long  been  noticed,  the 
two  species  have  generally  been  considered  distinct.  Geyler  says  that  C  spongioaut  ia 
characterized  by  the  absence  of  hairs  and  the  external  spines  on  the  branches.  Al- 
though this  is  in  general  true,  one  not  nnfireqnently  finds  hairs  and  smaU  spines  on 
some  of  the  branches,  and  C.  spongiosus  is  evidently  merely  a  variety  of  C.  verticUlatus, 
Nor  is  it  the  case,  as  some  have  supposed,  that  the  verticillate  form  is  confined  to 
deeper  water,  while  the  spongiose  form  is  found  in  tide-pools  and  near  low- water  mark. 

Family  MYRIONEME^E. 

Fronds  minute,  forming  spots  or  thin  expansions  on  other  algse,  con- 
sisting of  prostrate  filaments  united  into  a  horizontal  membrane,  from 
which  rise  short  vertical  filaments,  between  which  are  borne  the  sporan- 
gia; unilocular  and  pluriocular  sporangia  as  in  Ectocarpcce. 

MYEIONEMA,  Grev. 

(From  fivptoct  numberless,  and  vi7^,  a  thread.) 

Fronds  olive-brown,  forming  thin  expansions  on  other  alg®,  composed 
of  a  horizontal  layer  of  cells  lying  on  the  substratum,  from  which  arise 
very  numerous  vertical  filaments,  closely  packed  together;  unilocular 
and  plurilocular  sporangia  between  the  vertical  filaments,  either  sessile 
on  the  horizontal  layer  or  on  short  pedicels;  hairs  arising  from  hori- 
zontal layer;  growth  peripheraL 
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A  gmiTiB  of  mintite  algie  wbioh  form  small  brown  spots  on  other  plants.  The  specie 
are  nbiqnitons,  bnt  the  specific  characters  are  not  well  defined,  and  a  good  share  of  the 
described  species  are  merely  different  forms  of  the  very  common  M,  vulgare.  The  two 
different  kinds  of  sporangia  toe  sometimes  found  together,  but  are  usufiJly  on  different^ 
plants.  The  genns  is  most  nearly  related  to  Ba^fsia,  which  may  be  said  to  be  a  Myri" 
owewia  in  which  the  horizontal  layer  has  become  much  thickened,  and  the  vertical  fila- 
ments, with  the  interspersed  sporangia,  instead  of  covering  the  surface  uniformly,  have 
been  confined  to  certain  circumscribed  portions.  The  two  genera  are  closely  con- 
nected by  Ralfma  eUwaidL,  Cm.,  which  was  first  described  as  a  Myrionema  by  CarmiohaeL 
In  Balfsia  the  vertical  filaments  must  be  considered  to  be  paraphyses,  and  perhaps 
those  of  Myrionema  should  also  be  so  considered. 

M.  VULGABE,  Thur.  (M.  strangulanSj  Grev.;  Phyc.  Brit.,  PL  280.— 
Jf.  punctiforme^  Harv.,  Phyc.  Brit,  PI.  41  h. — M.  macuUformej  Kiitz., 
Tab.  Phyc,  Vol.  VH,  PI.  93,  Pig.  2.) 

Fronds  .04-8"™  in  thickness,  vertical  filaments  (paraphyses)  slightly 
club-shaped  and  monilifonn,  unilocular  sporangia  oval,  .010-27°»°*  broad 
by  .03-4™""  long,  sessile  or  borne  on  short  pedicels. 

Everywhere  common  on  various  algae. 

In  Le  Jolis's  Liste  des  Algues  Marines  de  Cherbourg,  Thuret  is  quoted  as  authority 
for  uniting  several  of  the  species  of  Myrionemd  of  Harvey  and  Kiitzing.  The  al1ege<l 
^ecific  distinctions  are  plainly  nothing  but  modifications  of  the  same  species,  dejiendont 
on  the  place  of  growth.  When  found  on  small  cylindrical  fronds,  as  in  some  EnUro* 
marphce,  the  Myrumema  surrounds  the  frond  and  constitutes  the  M.  strangulana  of  Gre  villo, 
and  when  growing  on  flat  surfaces  the  form  known  as  M.  punctiforme  is  found.  In 
this  country  the  unilocular  sporangia  are  very  common,  but  we  have  never  seen  the 
plurilocular  sporangia,  while  in  the  next  species  the  plurilocular  sporangia  are  more 
numerous,  although  both  kinds  are  found. 

M.  Leclanchebh,  (Chauv.)  Harv.,  Phyc.  Brit.,  PL  41  a.   PL  6,  Fig.  5. 

Fronds  .06-10"™  in  thickness,  vertical  filaments  (paraphyses)  cylin- 
dridd,  unilocular  sporangia  oval,  plurilocular  sporangia  .008-10""  broad 
by  .023-30""  long,  ovate,  oblong,  sessile  or  on  very  short  pedicels. 

On  Rhodymenia  palmata. 

Qs,j  Head,  Mass. ;  Eurox>e. 

This  species  forms  rather  larger  spots  than  the  last  on  the  common  dulse.  That  it 
is  really  distinct  from  M.  vulgare  admits  of  doubt.  There  appears  to  be  a  difEerence 
in  the  paraphyses  of  the  two,  bnt  such  differences  cannot  be  considered  of  much  value. 
We  have  found  both  unilocular  and  plurilocular  sporangia  in  the  present  species,, 
but  unfortunately  have  not  preserved  measurements  of  the  latter.  The  plurilocular 
sporangia  are  sometimes  very  numerous  and  stand  side  by  side  withoat  intervening 
paraphyses. 

Family  LEATHESIE^. 

Fronds  lubricous  or  gelatinous,  indefinitely  expanded  or  irregularly 
globose,  consisting  of  a  basal  portion,  composed  of  irregularjy  branch- 
ing filaments  formed  of  large,  coloriess  cells,  and  a  cortical  portion  of 
dosely  packed,  short,  colored  filaments;  paraphyses  oft^n  pres^it; 
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Fructification  borne  at  the  base  of  cortical  filaments ;  plnrilocalar  spo- 
rangia cylindrical,  composed  of  few  cells  in  a  row ;  unilocular  sporan- 
gia globose. 

Fronds  forming  small  tufts  on  other  alges. 

Cortex  with  a  series  of  exserted  colored  filaments Elachisfea. 

Cortex  destitute  of  exserted  filaments Myriactis, 

Fronds  irregularly  globose,  hollow  at  maturity Leathesia. 

ELACHISTBA,  Duby, 

(From  eXuxt(rraj  very  small.) 

Fronds  olive-brown,  tufted  or  pulvinate,  basal  portion  solid,  some- 
what parenchymatous,  composed  of  densely  packed  branching  fila- 
ments, which  become  free  at  the  surface  and  branch  corymbosely  so  as 
to  form  a  layer  of  short  filaments  (paraphyses),  at  the  base  of  which  are 
borne  the  sporangia  of  both  kinds  and  a  series  of  long  exserted  fila- 
ments 5  hairs  formed  at  the  base  of  the  paraphyses,  exserted ;  uniloc- 
ular sporangia  rhombic-ovoid,  pluiilocular  sporangia  cylindrical,  com- 
posed of  a  few  cells  in  a  linear  series. 

A  genns  consisting  of  a  few  species,  all  of  which  fonn  small  tofts  on  other  algxe, 
especiaUy  on  Fucacece.  They  may  be  recognized  by  the  donble  series  of  filaments 
borne  on  the  surface  of  the  solid  and  but  slightly  developed  basal  portion.  The 
longer  fihtments  and  hairs  float  freely  in  the  water,  but  the  shorter  paraphyses  are 
packed  rather  closely  together,  fcirming  as  it  were  a  definite  cortical  layer  over  the 
basal  portion.  The  unilocular  sporangia  are  common.  The  more  or  less  solid  basal 
portion  of  the  fronds  in  some  of  the  species  gives  off  filaments  which  penetrate 
into  the  snbstance  of  the  alg»  on  which  they  are  growing,  and  by  the  growth  and 
persistence  of  these  filaments  it  may  be  that  the  species  are  propagated  from  year  to 
year,  as  happens  in  the  case  of  certain  fungi.  In  other  species  no  penetrating  basal 
filaments  have  as  yet  been  found. 

The  limits  of  the  species  are  pretty  well  defined  except  in  the  case  otE.  fudcolGf  E, 
Jubrioa,  and  E.  flaccidaj  where  it  must  be  confessed  the  species  show  a  tendency  to  ran 
into  one  another.  In  the  present  case  we  have  included  in  ElachUtea  only  the  species 
in  which,  besides  the  paraphyses  which  cover  the  surface,  there  are  long  proje<$ting 
colored  filaments  as  in  E,  acntulatat  on  which  Duby  founded  his  genus  Elachistea  in  the 
Botanicon  Gallioon.  Here  undoubtedly  belong  E.  fucioola  and  its  allies,  but  the  same 
can  hardly  be  said  of  E,  pulmnatay  which  was  made  by  Kilt  zing  the  type  of  his  genoa 
Mifriaoiis,  In  this  species  the  surface  of  the  frond  is  covered  by  the  paraphyses,  but 
there  is  not  in  addition  a  series  of  elongated  filaments  as  in  E,fucicola,  for  the  exserted 
hairs  in  E,  pulvinata  are  of  a  quite  difierent  nature.  We  have  referred  E.  pulmnata  to 
the  genus  Myriactis,  not,  however,  limiting  the  genus  as  Kiitzing  has  done,  for  some  of 
the  forms  placed  by  him  in  PhyoapkiU  should  be  referred  to  MyriacHSf  although  the 
greater  part  of  them  are  correctly  placed  by  algologists  in  Elachistea,  It  may  be  that 
there  exist  forms  intermediate  between  the  true  Elaohistea  and  Myriactis,  but,  from  the 
study  of  dried  specimens,  we  have  not  been  able  to  come  to  such  a  conclusion.  It 
should  be  remarked  that  M.  pulvinata  is  placed  in  Elachistea  by  the  most  prominent 
algologists,  as  Thuret  and  Bomet,  Aganlh,  Harvey,  Le  Jolis,  and  others.  The  uni- 
locular sporangia  are  most  common  in  sunmier,  and  the  plurilooular  sporangia  are  more 
frequent  early  in  the  season. 
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E.  PiTCicoLA,  Fries;  Phyc.  Brit,  PL  240;  Ner.  Am.  Bor.,  Yol.  I,  PI. 
11  h.  {Phycophila  fucorum  and  P.  Agardhiiy  Kiitz.,  Tab.  Phyc,  Vol.  VIII, 
PL  05,  Fig.  2,  and  PL  96,  Fig.  1.)    PL  7,  Fig.  3. 

Fronds  tufted,  half  an  inch  to  an  inch  in  thickness,  basal  portion  dis- 
tinct, subglobose,  exserted  filaments  about  .05™"*  broad,  attenuated  at 
base,  obtuse  at  apex,  cells  of  lower  portion  broader  than  long,  becoming 
longer  in  the  upper  portion ;  i>araphyses  recurved,  clavate,  submonili- 
form;  unilocular  sporangia  .07-8""  broad  by  .15-20"""  long,  pyriform  or 
obovate-rhombic 

Common  on  Fuci  along  the  whole  coast. 

On  submerged  wood  work,  Eastport,  Peak's  Island,  Maine. 

A  common  parasite,  forming  smaU  tnfts  on  Fuci,  There  seems  to  be  but  one  species 
on  the  coast  of  New  England,  althongh  B.  lubrUxit  Rnpr.,  may  be  expected  on  Halo- 
aoooicm.  According  to  Areschong,  E,  lubrica  differs  from  E,fwAcola  in  the  shorter  cells 
and  the  decidedly  elongated  base  of  the  free  filaments,  bat  in  these  respects  Euro- 
pean specimens  of  E,  fuoicola  vary  greatly.  Possibly  the  form  occurring  on  wood  at 
Eastport  may  be  rather  referred  to  E,  lubrioa,  Ruprecht,  in  Phyoologia  Ochotensis, 
mentions  an  Elachistea  from  Canada  parasitic  on  JIalosaccionf  which  he  considers  dis- 
tanct  from  both  E,  Ivhrica  and  E,  fudoolay  to  which  he  gives  the  provisional  name  ot 
E.  eanadetms.  It  is  distinguished  from  E,  fudcola  ''by  the  thicker  filaments,  which 
never  give  off  free  branches  at  the  base,  by  the  dense,  indistinctly  filamentous  structure 
of  the  basal  layer,  and  by  the  greater  number  of  short  filaments  and  few  long  filaments. '' 
From  Rnprechfs  description  it  is  hardly  likely  that  the  species  will  ever  be  recog- 
nized by  American  collectors.  The  views  of  Ruprecht  with  regard  to  development 
in  alg£B  are  curiously  shown  in  his  remarks  on  Elachiatay  MyrUmema,  and  Leaihcsia, 
He  thinks  it  very  probable  that  the  genera  named  were  "  originally  organs  of  fructifi- 
cation of  Halidrysy  CffstaBetra^  ^bo.,  which  in  course  of  time  have  not  developed,  and 
have  in  this  way  formed  what  appear  to  be  stereotyped  species."  Although  the  fact 
is  not  as  Ruprecht  supposed,  this  pronounced  tendency  to  Darwinism  is  remarkable 
when  we  think  that  Ruprecht  wrote  in  1850. 

MYEIACTIS,  Kutz.,  emend. 

(From  ftvpioc,  countless,  and  aKTic,  a  ray.) 

Fronds  as  in  Elachisteaj  bnt  destitute  of  exserted  colclred  filaments. 

A  comparison  of  the  two  admirable  plates  of  ElaekisUa  9imt»lata  and  Elaehistea  (Mjf^ 
riaetig)  pulvinata  in  the  £tudes  Phycologiques  of  Thuret  and  Bomet  will  give  a  clear 
notion  of  the  difference  of  the  two  genera. 

M,  PULVINATA,  Kiitz.  Van  minor.  {El^iehistea  pulmutta,  Harv.,  in 
^tndes  Phycologiques,  p.  18,  PL  1— Elaehistea  attenuata^  Harv.,  Phyc. 
Brit,  PI.  28.) 

Fronds  forming  minute  tufts,  basal  portion  slightly  developed,  giv- 
ing off  lateral  filaments,  which  penetrate  the  substratum;  paraphyses 
slightly  curved,  ftisiform,  attenuated  at  base,  somewhat  moniUform ; 
cells  .0075-180°*"  broad,  two  or  three  times  as  long ;  plurilocular  spo- 
rangia very  numerous,  clustered  at  the  base  of  the  paraphyses,  cylindri- 
S.  Miss.  50 6 
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cal,  00 7G"^  broad  by  about  .057"'"  long,  composed  of  8-10  cells  in  a  row. 
unilocolar  sporangia. 

Parasitic  in  the  cryptostomata  of  8argas$um  vulgare.    Sammer. 

Wood's  Holl,  Mass. 

This  species  forms  minute  tufts  on  8argas9um,  and  is  so  small  as  easily  to  escape  de- 
tection. It  is  furthermore  likely  to  be  mistaken  for  the  hairs  normally  found  at  cer- 
tain seasons  in  the  cryptostomata.  The  descripldon  given  aboTe  applies  to  the  plant 
found  at  Wood's  HoU,  which  is  smaller  than  the  tjj^ic&i  M,  pulvinaia  of  Europe,  which 
grows  in  the  cryptostomata  of  yarions  CystoseircB,  In  the  European  specimens  ex- 
amined the  paraphyses  were  decidedly  stouter,  rarely  being  less  than  .018«n»  in  breadth, 
whereas  with  us  they  are  seldom  more  than  .010-12°^  broad.  Our  plant  is  throngh- 
but  smaller  than  the  European,  but,  in  proportion,  the  paraphyses  are  longer  and 
slenderer.  It  remains  to  be  seen  whether  we  aro  correct  in  considering  our  form  a 
mere  variety,  or  whether  it  should  be  kept  distinct.  Perhaps  it  may  be  ihePhyoopkUa 
arabioa  of  Kiltzing,  Tab.  Phyc,  Vol.  8,  PL  1,  Fig.  2,  which  grows  on  Cy9ta9eira 
mjfrica.  The  species  is  not  uncommon  in  summer  at  Wood's  Holl,  and  both  forma  of 
sporangia  occur  together,  the  unilocular  being  much  less  abundant  than  the  plnri- 
locular. 

LBATHESIA,  S.  F.  Gray. 

(Xamcd  in  honor  of  Bev»  G,  J?.  LcatheSf  a  British  naturalist.) 

Fronds  olive-brown,  gelatino-camose,  forming  irregularly  globose 
masses,  solid  when  young,  but  soon  becoming  hollow ;  internal  x>ortion 
composed  of  radiating,  dichotomous  filaments,  formed  of  large,  irregular, 
colorless  cells,  tbe  terminal  ones  bearing  a  series  of  short,  simple,  col- 
ored filaments  (paraphyses),  which  are  densely  packed  together,  consti- 
tuting the  cortical  layer  of  the  frond;  sporangia  and  hairs  borne  at  the 
base  of  the  paraphyses  j  plurilocular  sporangia  cylindrical,  composed  of 
few  cells  in  a  single  row;  unilocular  sporangia  pyriform  or  ovoid. 

A  small  genus,  comprising  not  more  than  half  a  dozen  species,  of  which  L,  diffarmis 
is  common  in  the  North  Atlantic.  Leathetia  Berkdeyi,  Hanr.,  now  placed  in  the  genua 
Petrospongium,  Naeg.,  although  fouud  not  rarely  in  Europe  and  apparently  tolerably 
common  on  the  coast  of  California,  has  not  yet  been  detected  in  New  England,  but 
may  be  expected.    It  forms  rather  leathery  expansions  on  rocks  at  low- water  mark. 

L.  DiFFOEXis,  (Linn.)  Aresch.  {TremeUa  diffbrmky  Linn.,  Syst. — 
Ricularia  tuberiformiSjEugl.  Bot.,  PI.  1956. — Corynephora  inarina^  Ag., 
Syst. — Leathesia  tuheriformis^  Gray?  in  Phyc.  Brit.,  PL  324,  and  !N"er.  Am. 
Bor.,  Vol.  I,  PL  10  c  ;  Thuret,  in  Ann.  des  Sciences,  Ser.  3,  Vol.  XIY,  PL 
26,  Figs.  5-12.)  (PL  V,  Fig.  1.) 

Fronds  from  half  an  inch  to  two  inches  in  diameter,  solitary  or 
aggregated,  at  iirst  globose  and  solid,  becoming  irregularly  lobed  and 
hollow;  plurilocular  sporangia  produced  early  in  the  season,  unilocular 
sporangia  in  summer. 
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Common  on  algae  and  on  sand-covered  rocks  at  low  water  along  the 

whole  coast. 

Not  to  be  mistaken  for  any  other  alga  on  onr  coast.  The  geUtinons  balls  which 
this  species  forms  are  found  growing  in  large  quantities  at  low-water  mark,  and  are 
sometimes  called  potatoes  by  the  nnromantic  dwellers  on  the  shore. 

Family  CHORDARIE^. 

Fronds  cylindrical,  branching,  nsaaUy  gelatinous,  with  an  axis  of 
longitudinal  filaments  formed  of  long  slender  cells,  and  a  cortex  com- 
posed of  short,  densely  packed  horizontal  filaments  formed  of  subspheri- 
cal  cells ;  sporangia  borne  among  the  cortical  filaments  or  formed  directly 
from  them. 

Fronds  tough  and  elastic,  cortical  filaments  densely  united  to  one  an- 
other   Chordaria. 

Fronds  gelatinous,  cortical  filaments  only  adhering  loosely  to  one  an- 
other. 
Upper  cells  of  the  cortical  filaments  producing  the  plurilocular 

sporangia Caatagnea. 

Upper  cells  of  cortical  filaments  not  producing  sporangia. 

Mesogloia* 

CHORD AEIA,  Ag. 

(From  ekorda,  a  chord.) 

Fronds  olive-brown,  cartilaginous,  filiform,  branching;  axial  layer 
composed  of  longitudinally  elongated  cylindrical  cells  and  smaller  wind- 
ing cells  packed  closely  together  in  a  solid  mass;  peripheral  layer 
composed  of  short,  simple,  horizontal  filaments,  densely  packed  together; 
anilocular  sporangia  oblong,  borne  at  the  base  of  the  peripheral  fila- 
ments (paraphyses),  plunlocular  sporangia  unknown. 

The  distinction  between  the  genera  Chordaria  and  Mesogloia,  in  the  absence  of  a 
knowledge  of  the  development  of  the  fronds,  must  be  quite  arbitrary.  In  the  present 
ioBtance  we  have  considered  that  the  genus  Chordarid  should  be  limited  to  the  forms 
having  a  tough  cartilaginous  substance  and  solid  axis,  of  which  we  have  only  one 
representative,  C.  flagelliformU.  C.  divarUxUat  both  in  its  consistency  and  the  devcl- 
(^nnent  of  the  frond,  seems  to  belong  to  Mesogloia,  accepting  that  genus  in  an 
extended  sense  as  we  have  done. 

0.  FLAGELLIFOUMTS,  Ag.;  Phyc.  Brit.,  PI.  3.    PL  V,  Fig.  2. 

Fronds  blackish,  solitary  or  gregarious,  attached  by  a  disk,  coriaceous, 
lubricous,  one  to  two  feet  long,  filiform,  solid,  main  axis  usually  undi- 
vided, furnished  with  numerous  long,  subequal,  fiageUiform  branches, 
which  are  given  off  at  wide  angles,  simple  or  with  few,  irregular,  sec- 
ondary branches;  peripheral  filaments  (paraphyses)  few-celled,  cylin- 
drieal  or  dightly  club-shaped;  unilocular  sporangia  ovoid  or  pyriform. 


Digitized  by  VjOOQlC 


84  REPORT  OF   COMMISSIONER   OF  FISH  AND   FISHERIES. 

Var.  DENSA. 

Fronds  six  to  eight  inches  long,  main  axis  densely  clothed  with  very 

nnmerous  short  branches. 

Common  on  stones  near  low- water  mark  along  the  whole  coast. 

The  var.  densa  at  Oloacester^  Mass.,  Mrs.  Davis. 

A  oommon  species,  recognized  by  its  toagh,  somewhat  elastic  snbstanoei^  and 
jt^minding  one  of  bunches  of  smaU  leather  shoe-strings.  When  soaked  in  water  it 
gives  ent  a  large  amonnt  of  slime,  and  is  not  easily  monnted.  To  the  naked  ^e  it 
resembles  some  of  the  forms  of  Dictyoslphonf  but  the  microscopic  stractnre  is  very  dif- 
ferent. The  variety  has  been  collected  several  times  at  Gloucester,  bnt  has  not  been 
received  from  other  localities. 

MESOGLOIA,  Ag. 

(From  fieooCf  the  middle,  and  yXoioc,  slimy.) 

Fronds   olive-brown,    gelatinous,  filiform,    branching;    axial    layer 

composed  of  filaments  rather  loosely  onited  into  a  solid  mass,  which 

soon  becomes  fistnlose ;  peripheral  layer  of  short  horizontal  filaments, 

packed  in  a  gelatinous  substance ;  unilocular  sporangia  oval,  borne  at 

the  base  of  peripheral  filaments;  plurilocular  sporangia  unknown. 

The  old  genus  Meaogloia  has  been  divided  by  modem  algologists  into  a  number  of 
genera.  In  the  present  instance  we  have  kept  in  Meaogloia  the  species  in  which 
the  peripheral  filaments  are  not  transformed  into  plurilocular  sporangia,  and 
have  placed  in  Castagnea  the  species  in  which  they  are  so  transformed.  The  distinc- 
tion between  Mesogloia  and  Catiagnea  is.  artificial,  because  the  plurilocular  spo- 
rangia of  Meaogloia  proper  are  unknown,  and  it  is  not  impossible  that  they  may  be 
formed  from  the  peripheral  filaments  themselves,  as  in  Ca$tagnea,  The  development 
of  the  fronds  is  not  weU  known,  and  the  genera  founded  upon  the  variations  in  the 
mature  fronds  in  the  present  group  are  plainly  artificial.  As  regards  its  develop- 
ment, M.  divaricata  resembles  very  closely  C,  viresoens.  From  a  disk-like  expansion, 
composed  of  a  single  layer  of  cells,  which  fornl  spots  on  the  substance  upon  which  it 
is  growing,  arise  vertical  filaments,  which  end  in  a  hair  such  as  is  found  in  Eotocarpu9 
and  other  PhcBO$porecB.  The  vertical  filaments  produce,  usuaUy  only  on  one  side, 
fasciculated  branches  terminated  by  a  hair,  beneath  which  is  a  cluster  of  short 
monillform  filaments.  Besides  these  there  arise,  at  a  later  period,  rhizoidal  filaments. 
The  mature  fronds  of  the  two  species  above  named  may  be  regarded  as  a  oollection  of 
filaments  with  a  triohothallio  growth,  which  have  beoome  twisted  together  and  par- 
tially united  by  means  of  the  rhizoidal  filaments,  and  whose  fasciculated  branches 
constitute  what,  in  the  mature  plant,  seems  to  be  a  distinct  cortical  layer.  In  Ctu- 
tagnea  viresoens  the  separate  filaments,  with  their  lateral  £BScicnlate  branches,  can  easily 
be  isolated  by  dissecting  the  smaller  branches,  and  the  same  thing  can  also  be  accom- 
plished with  Chordaria  divaricataf  although  not  so  easily.  The  species  of  MeiogUria  and 
Codtagnea  should  not  be  dried  under  too  heavy  pressure,  and  alcoholic  specimens  are 
much  better  for  study  than  those  mounted  on  paper. 

M.  MVABICATA,  KUtz.  {Okordaria  divaricataj  Ag.;  Phyc.  Brit,  PI. 
17;  Ner.  Am.  Bor.,  Vol.  I,  PI.  11  a.) 

Fronds  tufted,  lubricous,  six  inches  to  two  feet  long,  branching  very 
Irregular,  generally  without  a  definite  main  axis;  branches  flexuons, ul- 
timate branches  very  numerous,  short,  and  divaricate,  at  first  solid, 
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afterwards  becoming  fistulose  and  tnbnlar;  peripheral  filaments  shorty 
few-celled,  the  last  cell  obovate  and  several  times  larger  than  the  other 
cells;  nnilocnlar  sporangia  ovoid. 

On  algSB  and  stones  near  low- water  mark. 

Very  common  from  Cape  Cod  soathward;  Niles  Beach,  Gloucester, 
Mass.;  Europe. 

A  charactoristio  species  of  Long  Island  Soand,  where  it  is  probably  more  abundant 
than  in  any  other  part  of  the  world.  It  abounds  in  still,  shallow  bayB.  North  of 
Cape  Cod  it  is  of  smaH  size,  and  is  only  occasionally  met  with.  It  assumes  a  number 
of  different  forms,  none  of  which,  however,  can  be  considered  as  distinct  varieties.  It 
first  appears  in  May,  and  reaches  i>erfection  in  August  and  September.  At  first  the 
fronds  are  smaU  and  solid,  but  they  grow  to  be  two  feet  long,  or  even  longer,  and  the 
main  branches  become  hollow  and  finaUy  collapsed.  Except  that  they  are  more  lux- 
uriant, our  forms  agree  weU  with  Norwegian  specimens. 

M.  VEBMiCTJLABis,  Ag. ;  Phyc.  Brit,  PL  31. 

Fronds  tofted,  gelatinone^  one  to  two  feet  long,  branches  long,  irregu- 
larly pinnate,  thick,  vermiform,  flexuous;  peripheral  filaments  clavate, 
somewhat  incurved,  moniliform  cells  spheroidal ;  unilocular  sporangia 
ovoid. 

On  stones  and  algse  between  tide-marks. 

Halifox,  N.  S.,  Harvey;  Europe. 

A  rather  common  plant  of  Europe,  and  probably  occurring  within  our  limits,  but  as 
yet  only  reported  at  Halifax  on  the  American  coast.  The  species  is  rather  thick  and 
clnmsy,  and  very  gelatinous ;  not  at  all  likely  to  be  confounded  with  if.  divaricata, 
which  is  less  gelatinous,  has  a  different  mode  of  branching,  and  whose  peripheral  fila- 
ments are  terminated  by  a  ceU  much  larger  than  the  others.  Dried  specimens  may  be 
mistaken  for  Castagnea  vireaoens,  a  more  slender  plant,  with  longer  and  more  slender 
peripheral  filaments,  the  upper  cells  of  which  are  transformed  into  plurilocular  spo- 
rangia.   Wo  have  only  examined  dried  specimens  of  this  species. 

CASTAGNEA,  (Derb.  &  Sol.)  Thuret,  emend. 
(In  honor  of  Lomi  Ckutagne,  a  French  botanist.) 

Fronds  and  unilocular  sporangia  as  in  Mesogloia;  plurilocular  spo- 
nmgia  formed  by  outgrowths  from  the  uppermost  cells  of  the  peripheral 
filaments. 

G.  YiBESOENS,  (Garm.)  Thuret.  (Mesoghia  virescensy  Garm.,  in  Phyc. 
Brit  f  Ner.  Am.  Bor.,  Vol.  1,  PL  10  6;  Ann.  Sci.  Xat.,  Ser.  3,  Vol.  14, 
PL  27.)    PL  7,  Fig.  1. 

Fronds  filiform,  gelatinous,  three  inches  to  a  foot  and  a  half  long,  axis 
dotiied  with  numerous,  irregular,  flexuous  branches,  ultimate  branches 
short,  given  off  at  wide  angles ;  fronds  at  first  solid,  becoming  fistu- 
lous; peri^eral  filaments  slender,  clustered,  recurved  or  incurved,  cyl- 
indrical or  only  slightly  moniliform,  cells  ellipsoidal,  .015-20°^°^  in  diam 
eter;  unilocular  sporangia  ovoidal  or  rhombic-ovate;  plurilocular  spo- 


Digitized  by  VjOOQlC 


86  REPORT   OF  COMMISSIONER   OF  FISH  AND   FISHERIES. 

rangia  silicalose,  composed  of  three  to  six  cells,  formed  from  the  terminal 
cells  of  peripheral  filaments,  ofkea  secimd  on  the  upper  side. 

On  sand-covered  rocks  and  algae  at  and  below  low- water  mark. 

Wood's  Holl,  Kahant,  Gloucester,  Mass. ;  Portland,  Maine,  Mr.  FuUer,' 
Europe. 

A  species  which  is  rather  common  in  the  spring  months^  bat  which  ditappeara  with 
us  about  the  Ist  of  July.  The  fronds  are  more  slender  than  in  M,  varmUmlarU,  but 
when  dried  under  too  great  pressure,  or  when  aUowed  to  remain  some  time  in  fresh 
water,  they  somewhat  resemble  that  species.  The  distinction  is  best  seen  in  the  periph- 
eral filaments.  Those  of  if.  vermioulariB  are  shorter,  decidedly  clavate,  less  corvedi 
and  are  formed  of  spheroidal  cells  In  C.  vireaoens  they  are  longer,  more  nearly  cylin- 
drical, recurved,  and  formed  of  eUipsoidal  cells.  The  number  and  size  of  the  pluri- 
locular  sporangia  vary  very  much. 

G.  ZosTERJB,  (Mohr.)  Thuret.  (Myriodadia  zoMterWj  Ag. — Mesogl(m 
vermicularisy  var.  zosterce,  Ktltz.,  Spec.  Alg. — M.  virescenSj  var.  zosteri- 
coldj  Harv.,  Phyc  Brit.,  PI.  82. — If.  zosteraSy  Aresch.,  in  Ner.  Am.  Bor., 
Vol.  I,  p.  127,  PL  10  a.)    PL  7,  Fig.  2. 

Fronds  filiform,  gelatinous,  three  to  eight  inches  long,  snbsimple,  fur- 
nished with  a  few  short,  remote  branches,  given  off  at  wide  angles; 
peripheral  filaments  erect,  rathej*  rigid,  cylindrical  below,  moniliform 
above ;  cells  spheroidal,  .02-4°^™  in  diameter;  unilocular  sporangia  ovate; 
plurilocular  sporangia  siliculose,  composed  of  three  to  six  ceUs,  usually 
forming  dense  tufts  on  the  upper  part  of  the  i>eripheral  filaments. 

On  eel-grass. 

Wood's  Holl,  Gloucester,  Mass. ;  Europe. 

A  smaU  species  with  very  few  branches,  which,  althoagh  it  has  been  by  some  con- 
sidered a  variety  of  C.  virtacenSy  is  sufficiently  distinct  both  in  its  microscopic  stmctnre 
and  the  season  of  growth.  C  vireBoen$  is  a  spring  form,  which  disappears  in  early 
summer,  while  C.  Zoatera,  at  least  on  our  coast,  oocnrs  in  summer  and  antumn.  The 
appearance  of  the  peripheral  filaments  is  different  in  the  two  species.  In  C.  vireaom* 
they  are  slender  and  curved  and  in  C,  eo$term  rather  stout  and  erect  and  more  densely 
packed  together,  in  this  respect  resembling  M,  vermicularU,  in  which,  however,  the 
filaments  are  distinctly  clavate  and  moniliform,  and  do  not  produce  plorilocnlar  spo- 
rangia at  the  extremity.  A  section  of  the  frond  of  a  weU-developed  C.  vire90cn$  shows 
a  circle  of  roundish  cells  around  a  central  cavity  and  on  the  outside  a  series  of  branch- 
ing filaments,  which  end  in  the  proper  peripheral  filaments  and  sporangia.  In  C.  Zo$' 
tera  there  is  also  a  circle  of  cells  surrounding  a  central  cavity,  but  the  peripheral  fila- 
ments seem  to  be  given  off  directly  from  the  circle  of  cells.  The  figure  in  the  Kereis 
Am.  Bor.  does  not  correctly  represent  the  structure  of  C.  Zottone,  fbr  the  clusters  ot 
peripheral  filaments  are  not  outgrowths  firom  special  colored  filaments,  but  from  the 
uncolored  oeUs.  American  specimens  agree  perfectly  with  the  specimens  of  Me90$lo%a 
gostercB,  No.  100,  of  Areschoug's  Alg.  Scand. 

Family  RALFSIE^. 

Fronds  horizontally  expanded,  sometimes  crustaoeous ;  firactificatiou 
in  raised  spots  (sori),  composed  of  fidw-celled  club-shaped  paraphyses 
and  spheroidid  unilocular  ^>orangia. 
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BALFSIA^  Berkeley. 

(In  honor  of  John  BaJfSy  an  English  botanist.) 

Fronds  olive-brown,  forming  flat  coriaceous  or  crustaceous  expansions 
of  indefinite  extent,  composed  of  a  single  horizontal  layer,  firom  which 
arise  short  vertical  filaments,  which  are  firmly  united  to  one  another  so 
as  to  form  a  solid  parenchymatous  structure;  finiit  scattered  over  the 
surface  of  the  fronds  in  spots  (sori),  which  are  composed  of  club-shaped, 
seversJ-celled  paraphyses,  at  whose  base  are  borne  the  unilocular  spo- 
rangia ]  hairs  arising  firom  crypts  in  the  frond ;  plurilocular  sporangia 
unknown ;  growth  x>eripheral. 

A  genus  containing  only  about  half  a  dozen  species.  In  its  mode  of  growth  the 
frond  r«98embles  that  of  Myrumema,  but  the  Tertical  filaments  are  not  free,  as  in  that 
genoa,  but  united  so  as  to  form  a  solid  mass.  B.  verruoosoy  the  typical  species,  has  a 
well-deTeloped  frond,  but  in  R.  elavata  the  frond  is  minute  and  the  fruit-dots  are  usu- 
ally conflnent,  so  that  the  species  has  by  some  been  placed  in  Myrionema, 

B.  YBBBUOOSA,  Aresch.  (JR.  deusta.  Berk.;  Phyc  Brit,  PI.  98.) 
Fronds  licheniform,  adherent  throughout,  crustaceous  or  membrana- 
ceous, at  first  orbicular,  at  length  becoming  indefinite  in  outline,  one  to 
six  inches  in  diameter,  zoned  and  irregularly  tuberculated,  the  newer 
lobes  overlapping  the  (dder;  son  scattered;  paraphyses  .06-12™'  long, 
davate,  fsw-celled;  unilocular  sporangia  ovoid  or  pyriform,  .038"^  long 
by  .019-"  broad. 

Common  on  rocks  in  pools  at  half-tide  &om  Nahant  northward ;  Eu- 
Tope. 

A  homely,  dark-colored  species,  which  has  more  the  habit  of  a  lichen  than  an  alga. 
It  abounds  on  the  northern  coast  in  shallow  exposed  pools,  and  is  fonnd  at  aU  seasons. 
At  first  the  omsts  are  of  small  size  and  adhere  closely  to  the  rocks,  bnt  afterwards,  as 
they  increase  in  size,  they  become  lobalated  and  rough  and  are  easily  detached.  The 
species,  eontrary  to  the  statement  of  Janozewski,  is  fiimished  with  tnfte  of  hairs  at 
oertain  seasons  of  the  year.  It  may  occnr  lUso  south  of  Cape  Cod,  bnt,  if  so,  it  most 
be  in  a  reduced  form. 

B.  DBUSTA,  J.  Ag. 

Fronds  licheniform,  membranaceous,  attached  at  center,  margin  firee, 
irregularly  orbicular,  with  overlapping  marginal,  lobes,  mailed  with 
concentric  zones  and  with  radiating  striae;  spores t 

At  low  water  mark. 

Eastport,  Maine. 

A  larger  and  more  foliaceous  species  than  the  -preceding,  being  about  .25-30°^  in 
thickness.  Both  the  concentric  zones  and  radiating  strhe  are  weU  marked,  and  the 
species  is  comparatively  loosely  attached  to  the  substratum.  On  sectioning  the  fhmds 
of  S.  deuttOj  the  cells  are  seen  to  be  arranged  in  lines  which  curved  upwards  and  down- 
wards &om  a  medial  plane,  while  a  section  of  the  fit>nd  of  B.  verruoo$a  shows  the 
eells  arranged  in  lines  which  curve  upwards  fh>m  the  attached  base. 


Digitized  by  VjOOQlC 


88  REPOBT   OP  COMMISSIONER  OP  FISH  AKD  FISHERIES. 

B.  CLAVATA,  (Carm.)  Gronan,  Plorule  du  Finistfere.  {Myrionema  clavO' 
tuMi  Carm.,  in  Phyc.  Brit.,  PL  348.) 

Fronds  thin,  forming  closely  adherent  crusts  or  coriaceous  expansions, 
at  first  orbicular  and  afterwards  irregular ;  paraphyses  clavate,  rather 
uniformly  diffused  over  the  frond;  unilocular  sporangia  pyriform, 
.06-7"'"  broad  by  .IS-.IS""  long,  attached  to  the  base  of  the  paraphyses. 

On  stones  and  wood  work 

Eastport,  Maine ;  Wood's  HoU,  Maiden,  Mass. ;  Europe. 

A  smaU  species,  whose  position  is  doubtful.  It  was  placed  by  Harvey  in  MffrianemOf 
from  the  typical  species  of  which  it  differs  in  having  a  frond  composed  of  several 
layers  of  horizontal  cells.  By  Cronan  it  was  placed  in  Salfria,  but  the  erect  fila- 
ments rather  resemble  the  paraphyses  in  Myrionema,  In  short,  the  species  may  be  said 
to  be  a  Balfsia  with  diffose  fmctiftcatson  and  slightly  develo]>ed  frond,  or  a  Mfrionema 
with  an  excessively  develo]>ed  basal  portion.  American  specimens  resemble  perfectly 
the  No.  56  of  Cronan's  Algnes  Marines  du  Finist^re.  The  alga  described  by  Areechong 
under  the  name  of  LUkoderma  faHsoen$  bears  a  striking  resemblence  to  the  present 
species.  The  species  is  much  smaller  and  thinner  than  R,  verruooBaf  not  exceeding  on 
the  average  .15™™  in  thickness,  and  covers  stones  and  wood  work  at  Eastport,  some- 
times in  company  with  B,  verrucosa.  Further  inquiry  will  probably  show  that  the 
plant  is  common  along  the  whole  coast. 

Family  ASPEROCOCCEJE. 

Fronds  tubular  or  compressed,  usually  simple,  occafiionally  branched; 
fhictifieation  in  external  scattered  sori,  composed  of  cylindrical  few- 
celled  paraphyses  and  sphericid  unilocular  sporangia. 

ASPEROCOCCUS,  Lam. 
(From  asper,  rough,  and  kokkoCj  a  berry.) 
Fronds  olive-brown,  simple  or  branched,  hollow,  composed  of  a  few 
layers  of  cells,  those  of  the  interior  being  larger  and  colorless,  those  of 
the  surfiEK^  smaller  and  colored ;  fruit  external,  scattered  in  spots  (sori) 
over  the  fronds;  sori  composed  of  paraphyses  and  unilocular  sporangia, 
which  are  formed  from  the  superficial  cells  of  the  fronds;  paraphyses 
numerous,  cyUndrical  or  club-shaped ;  unilocular  sporangia  globose,  ses- 
sile between  the  paraphyses;  plurilocular  sporangia  unknown;  hairs 
tufted,  arising  from  the  superficial  cells ;  growth  of  fronds  basal. 

The  genus  Aeperoooocus  is  distinguished  by  the  external  scattered  fhut,  consisting  of 
paraphyses  and  unUocular  sporangia.  In  the  Nereis  Am.  Bor.  it  was  placed  by  Harvey 
in  the  order  Dictyotaoeaf  but  the  fructification  in  that  order  is  now  known  to  be  very 
different.  The  genus  comprises  a  small  number  of  species,  which  are  widely  diffused, 
although  as  yet  only  one  has  been  found  on  the  New  England  coast.  The  ^»perocooc» 
resemble,  to  a  certain  extent,  species  of  Fhyllitis  and  Scytoaiphonjhut  are  easily  dis- 
tinguished by  the  fruit,  which  is  almost  always  present.  Plurilocular  sporangia  are 
unknown  in  the  true  Aaperococci,  and  the  old  A,  sinuoaus,  which  is  found  in  Florida 
and  California,  is  considered  by  Bomet  to  belong  to  the  genus  HydroolatUruSf  which 
has  plurilocular  sporangia  of  the  same  typo  as  PhyllitiB  and  Soytoaipkon.    A,  compre99U9 
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and  A.  huUoiiu  are  to  be  expected  to  occur  with  us.  The  A.  campres^us  of  the  List  of  the 
Marine  Alge  of  the  United  Stated,  in  the  Proo.  Am.  Acad.  Arts  and  Sciences  of  March, 
1875)  is  an  error.  The  only  Bpecimen  seen  was  collected  at  Gloucester  by  Mrs.  Lusk, 
and  proves  to  be  a  bleached  and  brownish  firagmeut  o£JE[alo9aooion. 

A.  ECHINATUS,  Grer.j  Phyc.  Brit,  PL  194.   (PL  V,  Fig.  3.) 

Fnmds  gregarioas,  simple,  attached  by  a  small  disk  firom  two  inches 
to  a  foot  aod  a  half  long,  about  half  an  inch  in  diameter,  tapering  at 
base,  often  twisted  but  not  constricted,  color  a  dingy  brown,  spotted  with 
the  very  nameroas  sori. 

Attached  to  algA  between  tide-marks. 

Common  along  the  whole  coast;  Europe. 

A  homely  species,  usually  found  in  tufts  four  or  five  inches  long,  and  of  about  the 
labstance  of  ScgtoaipkoHlomentarius,  but  usually  spotted  with  the  numerous  fruit'4ots. 
The  diameter,  which  is  nearly  uniform  throughout,  is  about  that  of  a  clay  pij^e-etem. 
A,  lmllo9U9  is  much  larj^er  and  more  sack-like  and  often  decidedly  constricted. 

Family  SPOROCHNEiE. 

Fronds  cylindrical  or  tabular,  branching,  composed  within  of  elon- 
gated cuboidal  cells,  which  become  smaller  and  roundish  at  the  surface; 
fructification  in  external  scattered  sori,  oomx>osed  of  dub-shaped  fila- 
mentous paraphyses  and  sporangia;  unilocular  sporangia  spheroidal; 
plorOocular  sporangia  cylindrical  formed  of  a  single  row  of  cells. 

Fronds  solid,  sori  irregularly  scattered Stilaphora. 

Fronds  hollow,  sori  arranged  in  transverse  lines Striaria  f 

STILOPHORA,  Ag. 

(From  milny  a  point,  and  ^pecj,  to  bear.) 

Fronds  olive-brown,  filiform,  branching,  solid,  becoming  hollow,  com. 
posed  internally  of  elongated  colorless  cells,  which  become  smaller  and 
ccdored  towards  the  surface;  fruit  external,  scattered  in  spots  (sori) 
over  the  surface;  sori  hemispherical,  consisting  of  club-shaped  fila- 
iDentous  paraphyses,  at  whose  base  are  borne  the  sporangia;  uni- 
locular sporangia  ovoldal;  plurilocular  sporangia  cylindrical,  formed  of 
a  single  row  of  cells. 

A  genus  placed  by  Agardh  and  Harvey  in  the  Diclyoiaoea^  but  by  other  algologists 
eoDsidered  more  nearly  related  to  the  Sporochnca,  It  inolndes  only  a  smaU  number  of 
ipectesy  probably  not  more  than  eight,  and  is  readily  recognized  by  the  external  froit 
in  which  the  sporangia  are  borne  at  the  base  of  clavate  few-celled  paraphyses.  The 
derelopment  of  the  frond  has  not  been  made  ont,  bnt  at  the  tips  of  the  branches  is  a 
eoinplicat«9d  mass  of  filaments  ending  in  hairs  like  those  oiEotooarpu9,  at  whose  base 
are  borne  a  few  short,  incnrved,  moniliform  filaments.  At  a  short  distance  below  the 
tpex  of  the  fh)nd  the  moniliform  filaments  disappear  and  the  surface  appears  to  oon- 
Bst  of  roandish  ceUs  where  not  intermpted  by  the  numerous  sort.    It  is  probable  that. 
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as  has  been  soggested  hj  Janosewski  in  speaking  of  SporoeknuSf  the  frond  of  SHiophora 
grows  in  a  maimer  similar  to  that  of  Caileria,  which  may  be  said  to  belong  to  the  com. 
pound  trichothallic  type. 

S.  RHizoDBS,  Ag.  (Sporochnns  rhizodeSj  Ag.,  Spec. — Spermatoehnns 
rhizodeSj  Ktltz.,  Spec — SHiophora  rhizodeSy  J.  Agardh;  Phyc.  Brit.,  PL 
70;  Ann.  Sci. Nat.,  Ser. 3,  Vol. XIV, PI. 28.)    (PL  V,  Fig.  4,  PL  VI,  Fig. 2.) 

Fronds  attached  by  a  disk,  filiform,  solid,  becoming  somewhat  flsto. 
Ions,  six  inches  to  two  feef  long,  branching  subdichotomously,  destitate 
of  distinct  axis,  branches  becoming  attenuated,  ultimate  divisions  erect; 
sori  very  numerous,  scattered  irregularly  over  the  frond;  paiaphyses 
few-celled,  clavate,  somewhat  incurved;  unilocular  si>orangia  oval;  plu- 
rilocular  cylindrical. 

Kot  uncommon  at  various  points  in  Vineyard  Sound  and  Long  Island 
Sound  on  alg»  and  eel-grass  below  low- water  mark* 

The  present  species  is  sometimes  found  at  the  base  of  eel-gross  and  the  larger  algs, 
but  it  is  more  commonly  found  in  entangled  masses  a  foot  or  two  long  washed  ashore 
\n  sheltered  bays  after  a  heavy  blow.  The  determination  is  not  altogether  satisfactory, 
for  our  plants  are  generally  coarser  than  the  European  forms  of  the  species.  Nor  do 
they  correspond  to  S,  Lyngbyeij  which  is  coarser  and  more  tubular,  and  has  finer  ulti- 
mate branches  and  sori  which  are  somewhat  remote  and  arranged  in  transrerse  bands, 
if  we  follow  Harvey's  description.  Another  species,  hardly  coming  within  our  Umiti, 
was  found  by  Bailey  in  the  Chesapeake  and  referred  by  Harvey,  with  considerable 
doubt,  to  8.  papulosa,  Ag. 

STEIABIA,  Grev. 

(From  BtriOy  a  ridge,  referring  to  the  azrangement  of  the  sporangia  in  transverse  lines.) 
Fronds  attached  by  a  disk,  tubular,  branched,  cells  of  the  interior 
large,  roundish,  of  the  exterior  smaller  and  subrectangular;  fruit  con- 
consisting  of  sporangia  (or  spores  t),  arranged  in  transverse  lines. 

A  genus  whose  position  is  very  doubtful,  because  the  structure  of  the  finiit  is  not 
sufficiently  well  known.  By  most  writers  it  is  placed  in  the  Dictyotaoea,  but  it  is 
not  certain  that  the  typical  species,  8.  attenuata,  possesses  the  peculiar  antheridia 
and  tetraspores  of  that  order.  Aooording  to  Areschong,  there  are  two  fcMrrns  of  tcait, 
one  immersed,  as  in  Pimctoria,  the  other  external,  as  in  A^^ocoocub. 

S.  ATTENUATA,  Gtcv.,  Phyc.  Brit.,  PL  26;  Ner.  Am.  Bor.,  VoL  HE, 
SuppL,  p.  123. 

Fronds  a  few  inches  to  a  foot  long ;  branches  usually  opposite,  attenu- 
ated to  a  fine  point. 

Flushing,  L.  I.,  Baileg. 

The  only  American  specimen  known  is  that  mentioned  by  Harvey  in  the  Supplement 
to  the  Nereis  Am.  Bor.  as  having  been  found  at  Flushing,  L.  I. 

Family  LAMINARIEJE. 

Fronds  large  and  coarse;  species  on  our  coast  usually  attached  by 
root-like  processes,  and  with  a  stipe  and  expanded  lamina,  in  one  genus 
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<7lindrical;  fractiflcatioii  in  broad  bands  or  large  irregalar  spots,  or 
occasionally  covering  the  whole'  sorfisice  of  frond,  composed  of  large 
broadly  clavate  or  wedge-shaped  imraphyses  and  oval  unilocular  spo- 
rangia. 

Fronds  cylindrical Chorda. 

Fronds  with  a  midrib. 

Fronds  perforated  with  holes Agarum. 

Fronds  entire,  with  lateral  leaflets  at  the  base  of  lamina Alaria. 

Fronds  destitute  of  midrib. 

Cryptostomata  present Saccarhiza. 

Gryptostomata  wanting Laminaria. 

CHOBDA,  Stack. 
(From  chorda,  a  string.) 
Fronds  olive-brown,  attached  by  a  disk,  simple,  cylindrical,  hollow, 
with  diaphragms  at  intervals;  cells  of  tubular  portion  elongated,  hex- 
agonal in  section,  lined  on  the  inside  with  filaments,  which  at  intervals 
are  woven  together  so  as  to  form  the  diaphragms;  whole  surflEice  of 
the  frond  clothed  with  cuneate-clavate  cells  (paraphyses),  which  form  a 
cortical  layer;  unilocular  sporangia  ellipsoidal,  situated  between  the 
paraphyses,  growth  basal ;  plurilocular  sporangia  unknown. 

A  sauJl  genus,  consisting  of  three  or  foor  species,  which  are  by  some  writers  placed 
in  the  ChordturUoea  and  by  others  in  tiie  LaminariaoecB,  The  typical  species,  C.  JUumy 
may  be  regarded  as  the  lowest  representative  of  the  LaminariaoecB,  inasmuch  as  it  has 
the  basal  mode  of  growth  and  the  nnioeUalar  paraphyses  of  that  order,  but  a  simple 
ixond  in  which  there  is  no  distinction  of  stipe  and  lamina.    See,  also,  remarks  nnder 

C.  FILT7M,  Linn.  (Scytowphon  filumj  Ag. — Chorda  fllum^  Phyc.  Brit., 
PL  107 ;  Annales  des  Sciences,  Ser.  3,  Vol.  XIV,  PL  29,  Figs.  5-10.) 
?l,VI,Fig.  1. 

Fnmds  gregarious,  cartilaginous-lubricous,  quarter  of  an  inch  in  diam- 
eter, from  one  to  twelve  feet  long,  attenuate  at  base,  densely  clothed 
with  hyaline  hairs ;  paraphyses  cuneate-clavate,  slightiy  longer  than  the 
sporangia  and  overlapping  them. 

On  stones  at  low-water  mark  and  below. 

Common  along  the  whole  coast ;  Europe. 

At  once  recognized  by  its  cord-like  appearance.  The  early  form,  which  is  densely 
ooYered  with  hairs,  constitutes  the  C.  tomentosa  of  some  writers.  Areschong,  however, 
eontidets  that  the  tme  C.  UmeKtoaa  of  Lyngbye  is  distinct,  and  characterized  by  its 
elongated  linear  pan^hyses,  which  are  scarcely  as  long  as  the  sporangia,  which  ripen 
esily  in  the  season,  while  those  of  C.JUum  ripen  in  the  latter  part  of  summer  and 
antomn. 
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LAMINABIA,  Lamz. — DeviPi  Aprom. 
(From  lamkui,  a  plate.) 

Frouds  attached  by  a  branching  base,*  stipitate,  stipe  expanding  into 
a  ribless  entire  or  laciniate  lamina ;  frnit  forming  bands  or  sori  in  the 
central  part  of  the  lamina,  consisting  of  miicellolar  paraphyses  and  nni- 
locnlar  sporangia  densely  packed  together;  cryptostomata  wanting. 

A  gencia  comprising  not  far  from  twenty-five  species,  which  inhabit  principaUy  seas 
in  high  latitudes.  They  all  grow  in  pools  at  low-water  mark  and  in  deep  water,  and 
some  attain  a  very  large  size.  The  limits  of  the  genus  are  weU  fixed,  but  the  same 
can  by  no  means  be  said  of  the  species,  with  regard  to  which  writers  differ  Tery 
much.  The  difficulty  arises  partly  from  the  fact  that  the  species  lose  some  of  their 
characteristic  marks  in  drying,  so  that  the  study  of  herbarium  specimens  is  unsatis- 
factory, but  still  more  from  the  fact  that  the  q»ecies  Tary  greatly  in  outline  imd  habit 
according  to  the  season  and  the  place  of  growth,  whether  at  an  exposed  or  sheltered 
coast  or  whether  submerged  or  partly  exposed  at  low  tide.  In  general,  the  species 
may  be  classed  in  two  groups,  those  in  which  the  fh)nd  is  ribbon-like,  that  is,  long  in 
proportion  to  the  breadth  and  not  split  up  into  segments,  and  those  in  which  the  frond 
is  proportionately  broader  and  fan-shaped  and,  except  when  young,  laciniate.  To  the 
former  group  belongs  the  L.  saceharina  of  older  writers,  to  the  latter  L,  d^fitatmj  and 
it  is  with  regard  to  the  extent  to  which  subdivision  shiUl  be  carried  in  the  two  cases 
mentioned  that  recent  writers  differ  very  widely.  Our  species  have  not  been  suffi- 
ciectly  studied  in  situ  to  warrant  ns  in  giving  the  determinations  with  any  degree  of 
confidence.  More  information  with  regard  to  their  winter  condition  is  very  mnch 
needed.  The  most  detailed  account  of  the  LaminaricB  of  the  eastern  coast  is  to  be 
found  in  the  paper  of  De  la  Pylaie  in  the  Annales  des  Sciences  Katurolles,  Ser.  1, 
Vol.  IV,  1821,  entitled  ''Qaolques  observations  sur  les  productions  derUe  de  Terre- 
Nouve,  et  sur  qnelques  algnes  de  la  cdte  de  France  appartenant  an  genre  Lttmimmre," 
The  article  is  accompanied  by  a  plate  in  which  is  sufficiently  weU  shown  the  habit  of 
our  common  species.  The  same  writer  in  It^  gave  a  more  extended  acoonnt  of  his 
collections  in  the  ''Flore  de  Terre-Nenve  etdes  lies  Saint  Pierre  et  Miolon,"  im  incom- 
plete work  comprobending  the  LaminariaoMB  and  Fueaoea,  of  which,  however,  the  plates 
were  never  published.  The  species  of  Do  la  Pylaie  have  not  been  accepted  without 
question  by  algologists,  and  all  agree  that  he  was  too  liberal  in  the  formation  of  new 
species.  Harvey  ignores  the  greater  part  of  them  in  the  Nereis.  Agardh  andLo  Jolis 
give  them  a  more  respectful  consideration,  and  the  former  especiaUy  is  inclined,  in  his 
paper  on  the  Laminariacem  and  Fu4!acca  of  Greenland,  to  admit  several  of  De  la  Py laic's 
species.  In  the  present  case  we  do  not  feel  at  liberty  to  make  use  of  the  notes  with 
regard  to  American  forms  which  have  been  kindly  furnished  by  European  oorrespond- 
ents,  but  must  content  ourselves  with  a  superficial  account  of  the  perplexing  forms  of 
this  exasperatlug  genus,  adding  that  the  identity  of  our  forms  with  those  of  Europe  is 
not  in  all  cases  proved. 

Of  the  species  of  Lamiiuuria  given  in  the  Kereis,  X.  foBda  in  now  placed  in  PkgUUii  ; 
X.  lorea  and  L,  dermaiodea  refer  to  the  same  plant,  which  is  now  placed  in  Saooorkiza  ; 
L,  longieruriB  \b  still  kept  as  in  the  Kereis ;  X.  Boecharina  and  X.  difUaia  are  kept  with 
limitations;  and  X.  trilaminata  Ib,  as  Harvey  suspected,  merely  an  abnormal  winged 
form  of  some  other  species,  corresponding  to  the  trilaminate  condition  mentioned  under 
Agarum  Tumeri, 

The  marks  used  in  distinguishing  the  species  are  the  arrang^ent  of  the  root-flbera; 
the  structure  of  the  stipe,  whether  solid  or  hollow,  whether  provided  with  distinct 
cavities  containing  mucus  (muciparous  glands)  the  shape  of  the  lamina,  more  partion- 

*  A  few  species,  asX.  Bolidungula,  Ag.,  have  a  disk-like  base,  and  X.  9999x118,  Ag.,  in- 
cluding X.  apoda^  Harv.,  found  on  our  west  coast,  has  no  stipe  properly  speaking. 
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larly  of  its  bAsal  i>ortion ;  the  presence  or  absence  of  a  series  of  alternate  depressions 
and  elevations  within  the  margin ;  and  the  XK>sition  of  the  fruit.  The  growing  portion 
of  the  Laminaria  is  at  the  base  of  the  lamina,  and  the  apex  of  the  stipe  and  the  old 
fronds  are  pnshed  off  by  the  newly  formed  ones  below.  The  fruit  is  perfected  in  autumn 
and  winter. 

L.  LONGiCBUBis,  De  la  Pyl.  {L.  longicruris^  Ann.  Sci.,  1.  c,  PL  9  a 
and  b;  Phyc.  Brit.,  p.  339;  Ker.  Am.  Bor.,  Vol.  I,  PL  6.) 

Eis. — ^Alg©  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  Ko.  117. 

Fronds  solitary  or  gregarious,  attached  by  numerous  long,  slender, 
branching  fibers ;  stipe  six  to  twelve  feet  long,  one  to  two  inches  thick, 
slender  and  solid  at  the  base,  becoming  hollow  and  inflated  at  the  middle 
and  upper  part,  contracted  at  the  apex;  lamina  ovate-lanceolate,  five  to 
twenty  feet  long,  two  to  three  feet  broad ;  margin  very  wavy,  within  the 
margin  two  rows  of  depressed  spots ;  fruit  forming  a  continuous  band 
in  the  center  of  the  frond;  color  lightish  brown;  substance  rather 
delicate. 

Common  in  deep  water,  and  at  Eastport  at  low-water  mark. 

From  Nahant,  Mass.,  northward ;  Korth  Atlantic  and  Arctic  OceauQ. 

A  striking  Bpecies,  easUy  recognized  when  in  typical  condition,  bnt  unfortunately 
Tariable,  thongh  not  so  much  so  as  onr  other  species.  The  root-fibers  are  long,  rather 
Blender,  and  much  branched.  The  stipe  is  slender  at  the  base,  bnt  expands  ^^adually 
upwards  until  it  is  at  times  two  inches  in  diameter.  The  greatest  diameter  is  about 
two-thirds  of  the  way  up  the  stipe,  which  is  then  contracted,  sometimes  quite  suddenly. 
When  young  and  onJy  a  few  inches  long,  the  center  of  the  stipe  is  filled  with  a  solid 
mass  of  delicate  filaments,  but  it  soon  becomes  hollow.  When  torn  ftom  their  attach- 
ments by  storms,  large  specimens,  in  consequence  of  the  hoUow  stipes,  float  in  a  pecu- 
liar way,  the  upper  part  of  the  stipe  projecting  above  the  water  like  an  elbow  and  the 
lamina  dipping  below  the  surfiEtce.  The  lamina  is,  in  comparison  with  the  stipe, 
shorter  and  broader  than  in  our  other  species.  This  is  especially  the  case  in  young 
Q>ecimens,  where  the  stipe  may  be  several  times  longer  than  the  lamina.  In  mature 
plants,  however,  the  comparative  length  of  the  lamina  varies  very  much  with  the 
place  of  growth.  The  present  epecies^hae  never  been  certainly  known  to  occur  south 
of  Cape  Cod.  Specimens  resembling  L.  aaocharina,  but  with  hollow  stipes,  have  been 
cottected  in  Long  Island  Sound.  Whether  really  belonging  to  X.  longloruris  is  doubt- 
ful, and  the  subject  requires  farther  investigation. 

L.  SACCHABINA,  (Linn.)  Lam.x.f 

Frond  attached  by  numerous  branching  fibers }  stipe  solid  throughoat, 
terete,  somewhat  swollen  in  the  middle,  three  inches  to  four  feet  long } 
lamina  elongated,  lanceolate,  fusiform  or  cuneate  at  base,  three  to  thirty 
feet  long,  six  to  eighteen  inches  wide  j  margin  wavy,  a  row  of  depressions 
on  each  side  of  lamina ;  fruit  forming  a  central  baud. 

Var.  PHTLLITIS,  Le  Jol.    {L.  phyllitis^  Phyc.  Brit.,  PL  192.) 

Fronds  small,  lamina  thin,  margin  slightly  wavy,  base  of  lamina  fusi- 
form. 
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Var.  GAPERATA,  (De  la  PyL).    {L.  oaperata^  AniL  Sci.,  1.  c,  PL  9  c.) 
Stipe  long  in  proportion  to  the  lamina  5  lamina  thick^  one  to  two  feet 

broad,  cuneate  at  base. 
Common  on  stones  at  low- water  mark  along  the  whole  coast;  var. 

caperata  common  north  of  Cape  Cod. 

In  the  present  species  we  include  aU  the  New  England  forms  which  have  a  solid 
stipe  and  ondivided  lanceolate  or  ovate-lanceolate  frond.  It  is  very  probable  that 
two,  or  possibly  three,  really  distinct  species  are  thos  united,  and  it  is  also  donbtiul 
whether  any  of  our  forms  are  the  same  as  L,  Boccharina  of  Europe,  as  limited  by  recent 
writers.  Clearly  to  distinguish  them  is,  however,  at  present  out  of  the  question.  In 
going  northward  the  forms  here  included  become  brooder,  and  the  base  of  the  lamina 
is  more  frequently  obtuse,  and  possibly  the  extreme  forms  should  be  referred  to 
L,  latifoliOf  Ag.  The  exact  determination  of  the  New  England  forms  referred  to 
L,  Boochariiut  cannot  be  successfuUy  undertaken  without  an  examination  of  European 
herbaria.  Probably  we  have  most  of  the  forms  described  by  De  la  Pylaie  in  the 
Flore  de  Terre-Neuve,  but  that  writer  has  not  displayed  a  commendable  caution  in 
the  description  of  new  species ;  and  as  European  botanists  differ  as  to  what  speciee 
the  forms  of  De  la  Pylaio  are  to  be  referred,  American  botanists  would  not  help  the 
matter  by  pretending  to  give  accurate  determinations.  De  la  Pylaie  says  that  at 
Newfoundaud  L,  saooharina  does  not  occur,  but  is  replaced  by  X.  lonffieruriB.  The 
statement  is  singular,  since,  from  De  la  Pylaie's  own  description,  L.  capenUa  closely 
resembles  L,  saocharina  ;  and  if  any  species  may  be  said  to  replace  L,  saoohctrina,  it  is 
X.  capcratOy  rather  than  the  abundantly  distinct  L,  Umgicrurii, 

L.  DiaiTATA,  (Turn.)  Lamx.  {L.  digitata,  ]^er.  Am.  Bor. — L.  steno- 
hbay  De  la  Pyl.,  Ann.  Sci.  Nat.,  1.  c,  PI.  9  k.) 

Exs. — Alg»  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  119,  sub. 
nom.  L.  flexicaulis. 

Fronds  attached  by  fibers,  which  are  often  arranged  in  whorls ;  stipe 
solid,  stout,  one  to  five  feet  long,  more  or  less  round  below,  compressed 
above,  destitute  of  muciparous  glands }  lamina  at  first  oval  or  lanceolate, 
afterwards  split  into  digitate  segmeuts,  two  to  six  feet  long,  one  to 
three  feet  wide;  base  fiisiform  or  ovate;  fruit  in  dispersed  patches  on  the 
segments. 

Montauk,  L.  I. ;  Gay  Head,  Mass. ;  and  common  north  of  Cape  Cod. 

With  regard  to  the  llnSits  of  L,  digitata  a  difference  of  opinion  prevails;  and  in  the 
present  case  we  have  retained,  without  criticism,  the  older  name  to  designate  the 
common  digitate  form  of  our  coast.  Of  the  two  species  described  by  Le  Jolis  it  is 
probable  that  we  have  X.  flexieauli$  comprehended  in  the  present  form.  The  species 
is  common  with  ns  in  pools  at  low- water  mark  and  below.  The  stipe  varies  consid- 
erably in  lengthy  according  to  the  place  of  growth,  and  when  well  dovelox>ed  is  stont 
and  much  compressed  above,  so  that  it  projects  rigidly  above  the  surface  of  the  water 
at  low  tide.  The  lamina  is  nsuaUy  more  or  less  fusiform  at  the  base,  but  is  sometimes 
oval,  and  the  segments  vary  considerably,  sometimes  being  very  numerous. 

L.  PLATYMEEis,  De  la  Pyl.,  Ann.  Sci.  Nat.,  1.  c  PL  9 1. 
Fronds  attached  by  stout,  irregularly  placed  fibers;  stipe  six  inches  to 
a  foot  long,  solid,  roundish,  compressed,  provided  with  muciparous 
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glands,  paasiug  abruptly  into  a  broadly  ovate  or  cordate  lamina,  which 
splits  up  into  a  few  broad  segments ;  substance  thick,  color  blackish. 

Deep  water. 

Peak's  Island,  Maine;  Gloucester,  Mass. 

Distingoislied  from  the  last  by  its  short,  thick  stipe,  which  is  famisfaed  with 
maciparoQB  glands,  and  which  terminates  ahraptly  in  a  broad,  thick  lamina,  which  is 
usoaUy  decidedly  cordate  at  the  base.  It  is  an  inhabitant  of  deep  water,  and  is  occa- 
nonally  foond  washed  ashore  in  the  aatnnm,  bnt  is  always  mnch  less  common  than 
the  last  species.  Le  Jotis  considers  that  L,  phUjfmeris  is,  at  least  in  x>art,  the  same  as 
his  L,  flcxieaulia;  bnt  what  seems  to  ns  to  be  the  tme  L.  pkUgmeris  differs  from  X.  flexi- 
oauHi  in  having  mnciporons  glands  in  the  stipe,  a  peculiarity  which,  according  to  Le 
JoUs,  is  found  in  X.  Cloustonh  bnt  not  in  X.  Jlexicaulis, 

8AC0OEHIZA,  DelaPjrl. 

(From  troKKo^y  a  sack,  and  /^i^a,  a  root.) 

Fronds  attached  at  first  by  a  disk-like  base,  from  which  are  given  off 
later  a  few  short  rooMike  fibers;  stipe  compressed,  plane,  gradually 
passing  into  a  ribless  lamina;  cryptostomata  scattered  on  both  sides  of 
the  frond;  fimit  as  in  Laminaria. 

A  genus  differing  from  Laminana  principally  in  the  form  of  the  ba:al  attachment 
and  in  the  presence  of  cryptostomata  on  both  sorfaces  of  the  frond.  The  typical 
species,  8.  bulho$aj  not  fonnd  on  onr  coast,  is  attached  by  a  sack-like  base,  and  the 
fruit  is  borne  on  the  marginal  npper  portion  of  the  stipe.  In  the  present  genns  were 
at  one  time  included  all  the  LaminarioB  whose  attachment  is  discoidal  rather  than  by 
branching  root-like  fibers.  There  are,  however,  forms  still  retained  in  the  genns 
Lamimaria,  as  X.  solidangulaj  in  which  the  base  is  a  disk,  and  our  own  sx>ecies  S.  dermo' 
todetty  although  in  its  younger  stages  attached  by  a  disk,  soon  has  a  series  of  short 
fibers,  which,  as  the  plant  increases  in  size,  become  branched.  The  cryptostomata  are 
smaU  pits  sunk  in  the  snrface  of  the  frond,  from  which  arise  groups  of  hairs,  as  in 
the  FucacecB.  They  are  visible  to  the  naked  eye  in  the  young  plants,  but  disappear 
with  age. 

S.  DEEMATODBA,  De  la  Pyl.  {Laminaria  dermatodea,  Do  la  Pyl.,  Ann. 
Sciences,  1.  c,  PL  9  f/,  non  Agardh  nee  Harvey. — L.  lorea^  Ag.  Sx)ec.; 
Harvey,  in  Ner.  Am.  Bor.) 

Exs. — ^AlgaB  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  Xo.  120. 

Fronds  usnally  gregarious,  base  at  first  discoidal,  afterwards  with  a 
whorl  of  short,  thick,  usually  simple  fibers;  stipe  six  inches  to  two  feet 
l<mg,  compressed,  gradually  expanding  into  a  thick,  coriaceous-lanceo- 
late or  lance-ovate  lamina,  one  to  six  feet  long,  six  to  eighteen  inches 
wide,  at  first  entire,  but  afterwards  torn  above  into  several  segDients; 
firuit  in  scattered  sori,  which  become  confluent  at  the  base  of  the  frond; 
paraphyses narrowly  club-shapeil,  about .15^™  long;  sporangia  .12™«»  long 
by  .02™»  broad. 

From  Marblehead,  Mass.,  northward. 

A  characteristic  species  of  the  North  Atlantic.  Its  sonthernmost  limit  is  Marblehead, 
"whers  only  one  specimen  has  been  collected.    It  is  less  rare  at  Gloucester,  and  is  rather 
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common  on  the  coast  of  Maine,  but  much  lew  abundant  than  other  Laminarkf*  It  i« 
the  most  easily  recognized  of  our  Laminariaj  in  spite  of  its  great  Tariability  in  oatline. 
The  substance  is  more  tough  and  leathery  than  any  of  our  other  species  and  the  mar- 
gin is  thick  and  neyer  wavy.  At  Eastport  it  is  found  in  deep  pools,  but  elsewhe(re  it  is 
an  inhabitant  of  deep  water.  As  usually  seen  washed  ashore  it  resembles  one  of  the 
digitate  forms  of  Laminariaf  for  it  is  usually  torn  into  segments,  and  not  rarely  split  to 
the  very  base.  It  is  at  once  distinguished  fh>m  our  digitate  LaminaricB  by  its  uniformly 
flat  stipe,  Tery  short  root-fibers,  and  oryptostomata.  In  most  cases  the  stipe  expands 
very  gradually  into  the  blade,  but  occasionally  in  old  specimens  the  base  is  cordate. 
The  fruit  is  found  in  the  autumn  and  winter.  In  the  specimens  which  we  have  ex. 
amined  the  paraphyses  were  very  narrowly  club-shaped  and  colored  to  the  tip,  being 
destitute  of  the  hyaline  tip  found  in  Laminaria, 

AGARUM,  (Bory)  Poet.  &  Rupr. 
(From  (tgar-agar,  a  Malayan  word  referring  to  some  edible  sea- weed.) 
Fronds  stipitate,  attached  by  a  branching  rooMike  base ;  lamina  per- 
forated with  roandish  holes^  stipe  prolonged  into  a  midrib;  fimit  scat- 
tered in  patches  (sori)  over  the  fronds,  consisting  of  clabshaped,  one- 
celled  paraphyses  and  ellipsoidal  unilocular  sporangia;  plurilocolar 
sporangia  unknown. 

A  genus  differing  from  Laminaria  in  having  the  lamina  perforated  with  round  holes 
and  furnished  with  a  distinct  midrib.  It  includes  four  described  species,  which  differ 
in  the  size  of  the  perforations,  in  the  shape  of  the  lamina,  and  the  prominence  of  the 
midrib,  characters  which  an  observation  of  our  common  species  shows  to  be  very  Tsri- 
able.  The  species  inhabit  the  Arctic  Ocean,  the  northwestern  shore  of  the  Atlantic, 
and  the  North  Pacitlc.  The  Now  England  form,  A»  Turneri,  also  occurs  in  the  Pacific, 
extending  as  for  south  as  Japan,  and,  on  the  west  coast,  A.fimbriatum,  Harv.,  considered 
by  Agardh  to  be  the  same  as  Fhous  pertH8U9f  Mortens,  extends  as  far  south  as  Santa 
Barbara,  Cal. 

A.  TURNEEI,  Post  &  Eupr. — Sea  Colander.  {Fucus  cribrosusj  Mer- 
tens. — -P.  agaruniy  Turner,  Hist.  Fuc,  PL  75. — Laminaria  agarum  and  L. 
Boryiy  De  la  Pyl.,  Flore  de  Terre-Neuve. — Agarum  Tumeric  Post.  & 
Rupr.,  lUttstr.  Alg.,  PL  22;  Ner.  Am.  Bor.,  Vol.  I,  PL  6.) 

Exs. — AlgflB  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  112. 

Base  much  branched,  stipe  two  inches  to  afoot  long,  cylindrical  below, 
flattened  above  and  prolonged  into  n  distinctly  marked  midrib  ^  lamina 
menbranaceous,  one  to  four  feet  long,  ovate-oblong,  cordate  and  much 
crisped  at  base,  margin  wavy ;  perforations  very  numerous,  orbicular, 
irregularly  scattered  with  a  smooth  or  wavy  margin ;  fruit  in  irregular 
patches  in  the  central  part  of  the  frond j  sori  .05-6™™  in  thickness; 
paraphyses  club-shaped,  colored  below,  expanded  and  hyaline  at  the  top ; 
sporangia  narrow,  ellipsoidal,  .035™"  long  by  .012™™  broad. 

Common  from  Kahant  north wanl  in  deep  water  and  at  Eastport  in 

pools  5  North  Pacific. 

One  of  the  cnriosities  of  our  marme  flora,  which  is  washed  ashore  from  de^  water 
at  the  southern  limit  of  its  growth^  but  farther  north  grows  in  pools  at  low-water  mark. 
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The  plant  is  peremual  and  young  specimens  are  entirely  without  perforations  nntil 
they  have  attained  a  lengfch  of  two  or  three  inches.  The  perforations,  which  are 
supposed  by  the  fishermen  to  be  the  work  of  animals,  are  formed  in  the  lower  part  of  the 
frond  and  increase  in  sise  as  they  grow  older,  so  that  the  perforations  are  larger  in 
the  npper  and  oentnd  parts  of  the  frond.  New  holes  are  also  formed  between  those 
already  formed,  so  that  there  is  a  difference  in  size  depending  npon  the  age  of  the  holes 
in  all  parts  of  the  frond  except  the  base.  The  formation  of  the  holes  begins  by  an 
elcTation  of  small  portions  of  the  frond,  which  appears  as  if  some  small  point  like  that 
of  a  pencil  had  been  pressed  against  it ;  at  length  the  frond  mptnres  circularly  and 
the  hole  formed  is  minute  and  above  the  plane  of  the  frond.  The  margins  of  the  large 
bolee  are  often  wavy,  and  when  dried  with  a  slight  pressure  the  waviness  becomes  so 
marked  as  to  lead  one  to  suppose  that  the  specimens  belong  to  a  distinct  species.  The 
midrib  varies  considerably  in  breadth  and  ocoasionaly  it  grows  out,  forming  a  lamina  * 
at  right  angles  to  the  frond.  The  usual  perforations  are  found  in  the  additional 
lamina,  which  sometimes  grows  to  be  as  large  as  the  original  lamina.  The  frnit  of 
A^mrmm,  which  is  incorrectly  figured  in  the  Nereis  as  having  a  form  of  tetrasporeo, 
resembles  very  closely  that  of  Laminaria.  The  species  apparently  does  not  bear  fruit 
on  the  Massachusetts  coast,  at  least  we  have  never  been  able  to  find  any ;  but  at  East 
port  the  frnit  is  formed  as  early  as  September.  The  sori  are  scattered  irregularly  over 
the  central  part  of  the  frond  and  are  most  easily  seen  after  the  frond  has  been  out  of 
tiie  water  a  short  time.  The  sori  are  noi<  so  thick  as  in  Alaria  and  Laminaria  and  the 
paraphyses  do  not  have  so  prominent  a  hyaline  extremity  as  in  those  genera.  Harvey 
states  that  the  lamina  are  sometimes  ten  or  twelve  feet  long,  but  this  is  probably  an 
overestimate. 

ALABIA,  Grev. 

(From  aloy  a  wing.) 

Fronds  attached  by  a  branching  root-like  base^  stipitate,  membrana- 

oeoos,  with  a  distinct  midrib ;  frnit  borne  in  special  lateral  leaflets  below 

tihe  laimnay  consisting^  of  club-shaped,  one  celled  paraphyses  and  ellip- 

soidalunilocnlar  sporangia;  plorilocnlar  sporangia  nnknown. 

A  genua  readily  known  by  the  small,  ribless  leaflets  given  off  from  the  stipe  below 
the  lamina,  in  which  the  the  fruit  is  borne  in  the  autumn*  The  genus  inhabits  the 
colder  waters  of  the  northern  hemisphere  and  the  species  sometimes  attain  a  length  of 
fifty  feet.  The  number  of  species  does  not  exceed  half  a  dozen,  and  the  specific  marks, 
such  as  the  shape  of  the  midrib,  the  lateral  leaflets,  and  the  base  of  the  lamina,  are 
variable,  so  that  all  the  species  cannot  be  said  to  be  well  marked. 

A.  BSOULSNTA,  Orev.  (A.  esoutewtOj  Phyc  Brit,  PL  79.— Laminaria 
muscB/oUaj  De  la  Pyl.,  Ann.  Sci.  Nat.,  Ser.  1,  Vol.  IV,  PI.  9  d.—L.  linearia^ 
De  la  PyL,  L  c,  PL  9/.) 

Stipe  cylindrical-compressed,  from  four  inches  to  a  foot  long,  a  quarter 
to  half  an  inch  wide;  midrib  solid,  scarcely  wider  than  the  stipe;  lam- 
ina one  to  ten  feet  long  or  even  longer,  two  to  ten  inches  from  side  to 
side,  decnrrent  on  the  stipe,  margin  wavy ;  frtictlferons  leaflets  nnmer- 
oose,  shortly  stipitate,  three  to  eight  inches  long,  half  an  inch  to  two 
inches  broad,  linear-ovate  or  linear-spathnlate. 

Var.  LATIPOLIA,  Post.  &  Bapr.  {Laminaria  Pylaiiy  Bory,  in  Flore 
8.  Miss.  59 7 
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de  Terre-Keuve. — Alaria  Pylaiij  ^er.  Am.  Bor. — A.  esculentUy  var.,  Post. 
&  Eupr.,  niustr.  Alg.,  PL  18.) 

Base  of  lamina  caneate,  fractiferoiis  leaflets  obovate-spathulate. 

Common  on  exposed  coasts  at  low- water  mark  and  below,  from  Nabant 
northward.    The  variety  at  Eastport,  Maine,  Northern  Europe,  and 

Pacific  coast. 

• 
As  yet  no  Bpecies  of  Alaria  has  been  foand  sonth  of  Cape  Pod,  althoagli  it  is  prob- 
able that  they  occur  at  exi>08ed  points  like  Gay  Head  and  Montauk.  In  the  Annales 
des  Sciences,  De  la  Pylaie  mentions  three  varieties  of  A.  escutentor-platyphylla,  tceniaia, 
and  remotifolia — as  occurring  at  Newfoundland,  and  in  the  Flore  de  Terre-keuve  he 
makes  two  new  species — Laminaria  mu9CBfoliaf  including  L,  esculenia^  yar.  plat^kyUa 
and  var.  remotifoliaf  and  L,  UneariSf  including  X.  esculenta  var.  tceniata.  These  species 
are  characterized  by  the  different  forms  and  position  of  the  fructiferous  leaflets,  which, 
It  must  be  admitted,  are  so  variable  and  so  constantly  pass  into  one  another,  that  De 
la  Pylaie  would  have  done  better  in  retaining  them  all  as  forms  of  one  species.  Lam- 
inaria Pylaiij  Bory,  founded  on  a  single  specimen  brought  by  De  la  Pylaie  from  New- 
foundland, also  seems  to  be  merely  a  variety  of  L,  esculentaf  in  which  the  lamina  is 
cuneate  at  the  base.  At  Eastport  the  broader  forms  are  common,  and  one  sees  all 
sta«;es  from  decurrent  to  cuneate  laminsB.  Agardh  refers  to  L,  Pylaii,  Bory,  the  Alaria 
esculenta  var.  7a<(/bZia,  of  Postels  and  Ruprecht,  whose  plate  represents  exceUently 
the  extreme  forms  found  at  Eastport.  The  present  species  is  used  as  food  in  Scotland 
and  Ireland,  where  it  is  called  badder-locks,  henware,  murlins,  and  also  in  Iceland, 
but  it  is  not  eaten  with  ns. 

Order  III.    OOSPORE^],  Sachs. 

Male  organs  (antheridia)  composed  of  sacks  borne  on  simple  or  branch- 
ing filaments,  sometimes  sessile,  containing  motile  antherozoids ;  female 
organ  (oogoniam)  in  the  form  of  a  sack,  whose  contents  change  into  one 
or  more  spherical  masses  (oospheres),  which  are  directly  fertilized  by  the 
antherozoids  and  become  oospores. 

In  the  order  Conjugateof  there  was  a  direct  union  of  similar  bodies  called  zoo^)oreB9 
and  no  clear  distinction  of  male  had  female  cells.  In  the  Oosporem  the  males  are  smaU- 
motile  bodies  (in  algse),  which  directly  impregnate  the  spherical  masses  of  proto- 
plasm, called  oospheres,  either  before  or  after  they  have  escaped  from  the  mother-cell, 
the  oogonium.  As  a  result  of  the  impregnation,  a  wall  of  cellulose  is  formed  round 
what  was  before  merely  a  mass  of  protoplasm,  and  the  so-called  oosphere  becomes  an 
oospore  and  capable  of  germinating.  The  marine  plants  of  the  order  may  be  divided 
into  two  suborders,  as  follows : 

a.  Large  olive-green  plants,  having  the  antheridia  and  oogonia  in  nearly 

closed  sacks  borne  in  a  definite  part  of  the  plant ;  fronds  foliaceous, 
often  provided  with  air-bladders Fucacbjb. 

b.  Minute  grass-green  plants  forming  tnrfls  or  tufts ;  antheridia  and 

oogonia  naked,  sessile,  or  pedicellate,  borne  laterally  on  the  uni- 
cellular branching  frond. VATJCHERlB-ffi. 
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Suborder  FUCACEiE,  C-  Ag. 

Plants  dioBcloos  or  hermaphrodite,  fructifying  organs  borne  in  con- 

ceptacles  or  cavities  lined  with  sterile  filaments  and  opening  outwards  by 

a  narrow  pore  j  antheridla  in  ovoid  sacks  borne  on  branching  threads 

and  filled  with  minute  antherozoids  having  two  lateral  cilia ;  oospores 

spherical,  borne  1-8  in  a  mother-cell.    Marine  plants  of  an  olive-green 

color,  attached  by  a  disk-like  base,  fronds  usually  branching  dichoto- 

moasly,  rarely  indefinitely  expanded,  often  provided  with  air-bladders 

and  with  cryptostomata. 

An  order  characterized  by  the  presence  of  antherozoids  borae  in  sacks  and  by 
oospores,  varying  in  the  different  genera  fVora  one  to  eight  in  a  mother-cell,  both  an- 
theridia  and  oospores  being  contained  in  hollow  conceptacles,  which  are  produced 
either  in  definite  parts  of  the  Arond  or  on  special  branches  or  rarely  indefinitely  scat- 
tered over  the  frond.  The  fertilization  in  this  order  was  first  described  by  Thuret  in 
the  Annales  des  Sciences,  Ser.  4,  Vol.  2.  The  fronds  vary  very  much  in  the  different 
genera.  In  DwrtUlcBa  the  frond  resembles  a  largo  Lanunaria,  and  from  this  simple 
form  there  are  all  degrees  of  complication,  until  in  SargoBsum,  the  most  highly  devel- 
oped genus,  there  are  distinct  stems,  leaves,  air-bladders,  and  branching  fructiferous 
receptacles.  In  high  latitudes  the  order  is  chiefly  represented  by  the  common  rock- 
weeds,  Fud,  which  line  the  rocks  between  tide-marks,  while  in  low  latitudes  the 
gulf  weeds,  species  of  Sargauum^  abound.  The  Southern  Ocean  abounds  in  curious 
and  varied  forms  of  this  order,  Australia  beiug  particularly  rich  in  species.  The  New 
England  coast  is  especially  poor  in  representatives  of  the  order,  the  genera  Halidrys^ 
HimanihaUoy  Pelvetia^  and  Cyatoseira,  common  on  the  coast  of  Europe,  being  entirely 
wanting  with  us.  The  fronds  are  dotted  with  small  pits,  caUed  cryptostomata,  from 
which  grow  tufts  of  hairs. 

SYNOPSIS   OP    GENEEA. 

Fronds  with  distinct  stems  and  leaves Sargassum. 

Fronds  without  distinct  stems  and  leaves — 

Lamina  provided  with  a  midrib,  receptacles  terminal,  continnonswith 
the  frond - Fucus. 

Midrib  wanting,  receptacles  on  special  lateral  branches.  .AsoaphyUum. 

ASCOPHTLLUM,  (Stackh.)  Le  Jolis,  emend. 
(From  aoKoc,  a  sack,  and  ^^Aov,  a  leaf.) 

Fronds  attached  by  a  disk,  linear,  compressed,  destitute  of  a  midrib, 
irregularly  dichotomous,  ftumished  with  air-bladders ;  receptacles  on  dis- 
tinct, simple,  lateral  branches;  spores  four  in  a  mother-cell. 

A  genos  including  the  Fucus  nodostu  of  older  writers,  which  differs  from  the  tme  Fud 
in  having  a  linear  frond  destitute  of  a  midrib  and  spores  in  fours  instead  of  in  eights. 
The  generic  name  OzoihalUa  proposed  by  Decaisne  and  Thuret,  who  were  the  first  to 
give  a  detailed  account  of  the  conceptacles  of  F.  nodostu,  was  referred  by  Le  Jolis  to 
the  older  genus  Ascopkylla  of  Staokhonse. 

A.  NODOSUM,  Le  Jolis.    {Fucus  nodosus,  L. ;  Phyc.  Brit.,  PI.  158  5  Ner. 
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Am.  Bor.,  Vol.  I,  p.  68. — Fueodium  nodoaumj  J.  Ag. — Ozothallia  nodosOy 
Dene.  &  Thnret. — Ascophyllum  nodomm^  Le  Jolis;  Stndes  Phycolo- 
giques,  Pis.  18-20.) 

Fronds  dicBcioas,  one  to  five  feet  long,  coriaceous,  compressed,  sub- 
dichotomous,  margin  distantly  toothed;  air-bladders  oblong,  broader 
than  the  frond ;  receptacles  ovoid  or  ellipsoidal,  terminating  short  la^ 
end  branches,  which  are  borne  either  solitary  or  clustered  in  the  axils 
of  the  teeth. 

Common  between  tide-marks  from  New  Jersey  northward;  Europe; 

Arctic  Ocean. 

One  of  oar  most  common  species,  easily  recognized  by  the  large  bladders  in  the  con- 
tinnity  of  the  frond,  which  is  thick  and  narrow  and  entirely  destitnte  of  a  midrib. 
The  fruit  is  fonnd  in  lateral  branches  in  winter  and  spring,  and  in  June  the  receptacles 
£[U1  off  and  are  sometimes  found  in  immense  quantities  covering  the  bottoms  of  tide- 
pools. 

PUCTJS,  (L.)  Dene.  &  Thuret. 
(From  ^Ko^y  a  sea-weed.) 

Fronds  dioecious  or  hermaphrodite,  attached  by  a  disk,  plane,  costate, 
dichotomous,  margin  entire  or  serrate,  often  furnished  with  air-blad- 
ders; receptacles  terminal,  continuous  with  the  frond;  spores  eight  in 
a  mother-celL 

In  the  beginning  of  the  present  century  the  name  Ff»eu»  was  used  not  only  to  desig- 
nate all  the  plants  included  in  the  present  order,  but  was  applied  to  aU  marine  algie. 
Since  that  date  the  word  has  been  used  in  a  more  and  more  restricted  sense,  and  is 
now  only  applied  to  those  members  of  the  Fuoaoea  in  which  the  spores  are  in  eights 
and  in  which  the  frond  is  plane  and  costate.  In  some  of  the  ^ecies,  hyrever,  the 
midrib  is  rather  indistinct.  Most  of  our  species  are  very  abundant  and  very  variable, 
and  older  writers  have  described  aj  species  a  good  many  forms  which  are  now  con- 
sidered to  be  merely  Tarieties.  Hence  the  synonymy  of  the  species  is  in  oonfbsion, 
although  our  species,  none  of  which  are  peculiar  to  America,  can  be  referred  to  definite 
European  forms.  The  species  described  by  De  la  Pylaie  in  the  Flore  de  Terre-Neuve 
are  most  of  them  to  be  referred  to  older  species.  The  New  England  species  naturally 
fall  into  two  different  groups.  In  the  first,  of  which  F,  vetioulosus  is  the  type,  the  ftonds 
are  dioecious  and  the  midrib  distinct  throughout.  In  the  second,  represented  by  JP. 
evane$oenSf  they  are  hermaphrodite  and  the  midrib  indistinct. 

F.  VESICULOSUS,  L.;  Phyc.  Brit.,  PL  204 ;  fitudes  Phycol.,  PI.  15. 

Fronds  dicecious,  six  inches  to  three  feet  long,  stipitate,  midrib  dis- 
tinct throughout,  margin  entire,  often  wavy;  bladders  spherical  or 
slightly  elongated,  usually  in  pairs;  receptacles  swollen,  ellipsoidal  or 
oval^  often  forked. 

Exs. — ^AlgsB  Am.  Bor.,  Parlow,  Anderson  &  Eaton,  No.  109. 

Var.  LATEEIFEUCTUS,  Grev. 

Lateral  branches,  which  bear  the  receptacles,  narrow  and  densely 
dichotomously  flabellate. 
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Var.  SPHJBBO0ASPU8,  Ag, 

Ultimate  divisions  of  firond  repeatedly  fcnrked,  bearing  very  nnmerous 
small  rec^taoles.  ' 
Yar.  6PIBALIS. 

Fronds  short  and  spirally  twisted. 
Everywhere  common  between  tide-marics. 

The  varieties  of  this  very  common  species  are  so  nnmerotis  that  it  is  useless  to  de- 
scribe the  greater  pari;  of  them.  The  soathernmost  limit  of  the  species  on  the  eastern 
coast  is,  as  far  as  known,  the  coast  of  North  Carolina,  where  it  is  reported  to  have  heen 
eoUected  by  Rev.  £.  M.  Forbes  in  Curtis's  account  of  the  botany  in  the  Geological  and 
Natural  History  Sorvey  of  Norih  Carolina.  Fucus  MoomisBJidF.  microphyllus  of  De  la 
Pylaie  appear  to  be  merely  forms  of  F,  vesiculosus.  The  species  with  which  the  present 
is  likely  to  be  confounded  along  our  norihem  coast  is  F,  evanescenSf  a  broad  plant,  whose 
midrib  is  only  distinct  in  the  lower  part  of  the  frond,  and  whose  conceptacles  are  her- 
maphrodite, not  di(Bcions,  as  in  the  present  species.  It  fruits  most  abundantly  in  autumn 
and  winter,  but  the  fructification  can  be  seen  at  any  season  of  the  year. 

F.  CERANomES,  L.;  Phyc.  Brit,  PI.  271. 

^^  Frond  plane,  coriaceo-membranaceons,  linear-dichotomons,  mid- 
ribbed,  withoat  vesicles,  margin  very  entire ;  lateral  branches  narrower 
than  the  principal  divisions,  repeatedly  forked,  level  topped,  bearing 
fndt  at  their  apices ;  receptacles  spindle-shaped  or  bifid,  acute.''  (Ner. 
Am.  Bor.,  Vol.  I,  p.  70.) 

New  York,  Agardh;  Bnroj^e. 

The  authority  for  the  existence  of  this  species  on  our  coast  is  Agardh.  Harvey  had 
nerer  seen  American  specimens,  nor  have  we  ever  found  any.  The  species.  Judging 
from  herbarium  specimens,  resembles  very  closely  X.  vesioulo9us,  especially  var.  lateri- 
frvetMs,  but  is  said  to  be  thinner  and  to  be  destitute  of  air-bladders.  It  inhabits  rather 
brackish  waters. 

F.  SEBBATTJS,  L.;  Phyc.  Brit,  PI.  47  j  Etudes  PhycoL,  Pis.  11-14. 

Fronds  dicecions,  two  to  six  feet  long,  midrib  distinct  throughout, 
margin  serrate;  bladders  wanting ;  receptacles  serrate,  flattish,i>ointed. 

Newbuiyport,  Mass.,  Captain  Pike;  Pictou,  N.  S.,  Bev.  J.  Fowler; 

Europe. 

A  very  common  species  of  Europe,  bat  very  rare  on  out  coast,  being  known  in  only 
two  localities.  In  the  supplement  to  the  Nereis  it  is  reported  from  Newburyport,  hav- 
ing been  once  detects  by  Captain  Pike,  but  not  seen  there  since.  The  only  other 
locality  is  Pictou,  where  it  was  detected  by  Bev.  J.  Fowler,  who  sent  ^edmens  to 
Professor  Eaton  in  1869.  The  species  is  easily  recognised  by  its  serrated  margin,  and 
grows  lower  down  in  the  water  than  F.  ve9iciUo8u$, 

F.  EYANESGENS,  Ag.,  Icou.  Ined.,  PL  13.  {Ftums  platycarpusj  in  Far- 
low's  List  of  the  Marine  Alg»  of  the  Fnited  States.) 

Fronds  hermaphrodite,  one  to  two  feet  long,  stipitate,  midrib  distinct 
below,  but  widening  and  scarcely  visible  in  the  upper  part,  margin  broad, 
entire,  somewhat  wavy;  bladders  usually  wanting,  when  present  much 
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elongated ;  receptacles  swollen,  broad,  usaally  united  in  pairs,  and  some- 
times with  a  small  margin  formed  of  the  unchanged  fix>nd. 

Exs. — ^Algad  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  IKo.  107. 

Eastport,  Maine ^  coast  of  Massachusetts;  Northern  Europe;  Arctic 
Ocean. 

A  speciee  apparently  common  north  of  Cape  Cod,  and  at  Eastport  qoite  as  common 
as  F,  vesioulosuSf  for  which  it  might  be  mistaken.  As  found  with  us,  it  is  broader  than 
the  last-named  species  and  is  usually  without  bladders,  and  when  these  occur  they 
seem  more  like  irregularly  inflated  portions  of  the  frond  than  spherical  cavities.  The 
receptacles  contain  both  antberidia  and  oospores,  the  latter  occupying  the  base  and 
the  former  the  upper  part  of  the  conceptacle.  The  receptacles  are  broader  and  leas 
swollen  than  in  F,  ve$%oulo8U9  and  are  often  in  pairs,  the  pairs  being  united  below. 
The  whole  plant  is  shorter,  stouter,  and  more  foliaceous  than  F.  veeiculo8U8,  The  s^ 
cies  as  found  in  the  Arctic  regions  is  yariable,  and  several  forms  have  been  described. 
The  form  which  occurs  at  Eastport  comes  very  near  the  typical  form.  JP.  miclaneMit 
of  De  la  Pylaie  is  probably  a  small  form  of  the  present. 

P.  PUBCATUS,  Ag.,  Icon.  Ined.,  PL  14. 

Fronds  hermaphrodite,  branching  very  regularly  dichotomous,  stipi- 
tate,  one  to  three  feet  long,  midrib  distinct  below,  scarcely  visible  above, 
margin  narrow,  rigid,  entire ;  bladders  wanting ;  receptacles  flat,  nar- 
row, linear-fusifbrm,  sometimes  forking. 

Exs. — Alg»  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  108. 

Peak's  Island,  Maine ;  coast  of  Massachusetts  north  of  Boston ;  North- 
ern Europe;  Arctic  Ocean ;  North  Pacific. 

A  common  and  beantifnl  species  on  exposed  coasts  north  of  Boston.  It  is  foond 
lower  down  than  F.  vesioulo9U8,  at  the  limit  of  low- water  mark.  The  frond  is  narrow, 
tongh,  and  destitute  of  bladders,  and  the  branching  very  regular,  almost  flabellate. 
It  is  easily  distinguished  by  the  receptacles,  which  are  not  in  the  least  swollen  and  are 
narrow  and  longer  than  in  any  other  species,  being  sonjetimes  four  inches  long.  The 
color  is  dark.  Our  form  corresponds  perfectly  to  specimens  from  Spitzbergen.  The 
species  is  less  yariable  than  most  of  the  genus  and  is  found  at  all  seasons  of  the  year. 

F.  PiLiPOBMis,  Gmelin.  {F.  distichuSj  L.,  in  Parlow's  List  of  the  Ma- 
rine Alg»  of  the  United  States.) 

Fronds  hermaphrodite,  three  to  six  inches  long,  flabellately  dichoto- 
mous,  stipitate  below,  midrib  present  but  indistinct;  air-bladders  want- 
ing ;  receptacles  linear-oblong,  swollen,  borne  in  pairs,  sometimes  forking. 

In  x>ools  near  high-water  mark. 

Nahant,  Marblehead,  Mass. 

Our  smallest  species,  found  only  in  spring  and  in  pools  where  the  water  is  not  very 
pure.  Our  form  is  the  same  as  No.  201  of  Aresohoug's  Alg»  Scandinavicce,  from  Fin- 
mark,  which  Agardh  refers  to  F,  fiUfarmis,  Whether  F.  dtafto/iiM,  L.,  is  not  the  same  as 
F.  fiUformU,  Gmelin,  admits  of  doubt.  The  present  form  seems  to  be  the  F,  fiUforwUi  of 
the  Flore  de  Terre-Neuve,  mentioned  under  F,  di8Uchu9  in  the  Nereis  Am.  Bor. 
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8ABGASSUM,  Ag. 
(From  sargazo,  the  Spanish  name  for  the  gulf- weed) 

FroDds  attached  by  a  disk  having  branching  stems,  leaves  with  a 

midrib  and  distinctly  stalked  air-bladders^  fruit  in  special  compound 

branches;  conceptacles hermaphrodite;  spores  single  in  the  mother-cell. 

The  most  highly  organized  and  hy  far  the  largest  genus  of  the  Fitoacece,  of  which  at 
least  150  species  have  been  described.  They  Inhabit  the  warmer  waters  of  the  globe, 
where  they  replace  the  Fuel.  Australia,  Japan,  and  the  adjacent  coast  of  Asia  are 
particularly  rich  in  species.  We  have  one  species  which  does  not  come  north  of  Cape 
Cod,  but  which  is  common  southward.  The  genus  has  been  subdivided  by  KUtzlng, 
but  even  with  his  limitation  the  species  of  Sargassum  are  very  numerous. 

8.  VULGAEB,  Ag.  {Fucus  natatiSj  Turner^s  Hist  Fuc,  PI.  46^  non 
Linn. — 8.  vulgare^  Phyc.  Brit.,  PL  343.) 

Fronds  two  to  five  feet  long,  stem  filiform,  smooth,  irregularly 
branching,  leaves  shortly  petiolate,  linear-lanceolate  or  oblong-lanceo- 
late, one  to  three  inches  long,  a  quarter  to  half  an  ii^h  wide,  sharply 
serrate,  midrib  distinct,  cryptostomata  numerous  on  both  sides  of  the 
midrib;  air-bladders  spherical,  quarter  of  an  inch  in  diameter,  stalked, 
arising  from  a  transformed  leaf,  the  upper  part  of  which  often  remains 
as  an  apx)endage;  stalks  naked  or  slightly  winged;  receptacles  filiform, 
branching  cymosely,  one  to  two  inches  long. 

Var.  MoNTAGNBi.  {8.  Montagneij  Bailey,  in  Ner.  Am.  Bor.,  VoL  I, 
PI.  1  a.) 

Leaves  narrowly  linear,  elongated,  receptacles  two  to  four  inches  long. 

Below  low- water  mark  in  warm,  shallow  bays  from  Cape  Cod  south- 
ward. 

In  spit-e  of  its  variations,  with  the  exception  of  S,  baodferumf  which  is  sometimes 
washed  ashore,  we  have  but  one  species  of  8arg€U$um  on  our  coast.  As  usually  found, 
it  is  more  slender  in  all  its  parts  than  the  typical  S,  vulgar^  of  the  West  Indies,  but  it 
is  occasionally  found  of  the  typical  form.  In  var.  Montagnei,  which  is  common,  we 
have  an  extreme  form,  in  which  the  fructifying  branches  are  much  elongated,  but  one 
sees  aU  variations  from  short  to  long. 

S.  BACcrPEBUM,  Ag. — Onlf'Weed.  (Fueus  natans^  L.j  Turner^s  Hist 
Fuc.,  PL  47.— S.  haceiferum,  Phyc  Brit,  PL  109.) 

Fronds  six  inches  to  a  foot  and  a  half  long,  stems  filiform,  smooth,, 
leaves  linear-lanceolate,  two  to  four  inches  long,  midrib  distinct,  crypto- 
stomata usually  wanting;  air-bladders  stalked,  spherical,  tipped  with  a- 
filiform  point ;  receptacles  short,  cylindrical,  forked. 

Washed  ashore  at  Bath,  L.  I.,  Mr.  A.  B.  Taungy  and  found  floating  off 
the  coast  near  the  Gulf  Stream;  West  Indies,  and  floating  in  the 
Atlantic. 

The  common  Golf-weed,  which  grows  attaohed  in  the  West  Indies,  where  it  fhiits» 
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and  which  is  foand  floating  and  infertile  in  the  ooune  of  the  Gnlf  Stream  and  in  the 
so-called  Sargasso  Sea,  between  2(P  and  45^  N.  and  40^  W.  It  is  rarely  washed  ashore 
in  New  England,  bat  is  freqnentlj  broaght  in  by  fishing  yessels.  It  is  said  that  there 
is  a  large  mass  of  this  sea-weed  in  the  ocean  not  far  from  Nantno^et,  but  there  is  no 
definite  information  on  the  subject  The  species  in  its  floating  form  is  distini^islied 
from  the  last  by  its  narrower  leaves,  destitute  of  oryptostomata,  its  darker  color,  and 
denser  habit. 

SuBOEDEE  VAUCHERIE^. 

Gomprising  a  single  genus,  Vattcheriay  whose  characters  are  given 
below. 

VAUCHERIA,  D.  0. 

(Named  in  honor  of  Jean  Pierre  Vauciher,  of  Geneva.) 

Fronds  green,  nniceHnlar,  composed  of  long,  irregularly  or  falsely 
dichotomously  branching  filaments,  monoecious  or  dioBcious;  oogonia 
sessile  or  stalked,  containing  a  single  oospore ;  antheridia  either  short 
ovoid  sacks  or  formed  at  the  tips  of  branches,  which  are  frequently 
spirally  twisted;  antherozoids  very  sm^l,  with  two  dlia;  non-sexual 
reproduction  by  very  large  zoospores,  which  are  covered  with  cilia,  or  by 
motionless  sjpores  formed  at  the  ends  of  short  branches. 

The  VauchericB  abound  both  on  our  coast  and  in  inland  waters,  and  some  species 
grow  upon  damp  ground  in  gardens  and  meadows.  They  either  form  thick  turfs  of  a 
dark-green  color  when  growing  in  places  which  are  not  eonst^antly  submerged,  or  else 
extend  in  indefinite-shaped  masses  when  growing  where  there  is  plenty  of  water. 
They  are  geuerally  easily  recognized  at  sight,  and  are  known  under  the  microeeope 
by  the  long  branching  filaments  of  a  deep-green  color,  destitute  of  cross-partitions 
except  when  the  fruit  is  forming.  Although  very  abundant  on  our  shore,  the  speoies 
are  little  known,  because  the  specific  characters  depend  upon  the  fruit  The  deter- 
mination of  sterile  specimens  is  out  of  the  question,  and,  even  when  fruiting,  dried 
specimens  are  of  comparatively  little  value.  A  considerable  number  of  species  of 
Vattcheria  have  been  described,  but  as  a  great  part  of  them  have  been  described  £rooi 
individuals  bearing  the  non-sexual  spores  only,  recent  writers,  as  Walz<and  Nordstedt, 
have  reduced  the  number  of  species  very  much  by  omitting  imperfectly  characterised 
forms.  Nordstedt  admits  nineteen  si>ecies  in  Europe.  The  American  species  have 
never  been  critically  studied.  Specimens  should  be  kept  in  fluid  rather  than  mounted 
on  paper,  and  sketches  of  the  fruit  should  be  made  at  the  time  of  gathering.  It 
should  not  be  forgotten  by  the  collector  that  some  of  the  species  are  dioecious,  and 
also  that  a  si>ecies  is  not  perfectly  known  unless  the  non-sexual  spores  are  described 
AS  well  as  the  oospores. 

V.  Thubbth,  Woronin,  Beit,  zur  Kenntniss  der  Vaucherien,  in  Bot. 
Zeit.,  Vol.  XXVII,  p.  157,  PL  2,  Figs.  30^2. 

Mou(Bcions ;  filaments  .03-8°^  in  diameter,  forming  short,  dense  tnrfe; 
antheridia  sessile,  oval,  .05-7"°*  broad  by  .10-14""  long;  contents  of 
antheridia  colorless ;  oogonia  either  sessile  or  on  short  lateral  branches, 
obovoid  or  pyriform,  inclined,  .25-30""  long  by  20""  wide;  oospores 
spherical,  .15-18°^  in  diameter,  yellowish  brown;  cell-wall  rather  thiu  ; 


Digitized  by  VjOOQlC 


THE  ICAKIHE  ALG^  OF  K£W  ENGLAND.  105 

non-cexual  8iM>re8  (f).08"»«  broad  by  .10-12"  long,  motionless^  borne  on 
short  branches,  which  are  at  right  angles  to  the  main  filaments,  from 
wkidi  they  break  off^  allowing  the  spores  to  escape  from  the  raptured 
end. 

Exs.— Wittrock  &  Nordstedt,  Alg.  Scand.,  No.  228. 

On  mnddy  shores  and  sides  of  ditches,  where  it  forms  large  patches 
of  a  dark  velvety  green.    Snmmer. 

, Wood's  Holl^Mass.;  Eastport,  Maine;  Perth  Amboy,  N.  J.,  Wolle; 
Europe. 

This  species,  which  is  apparently  common  on  mnddy  shores  of  New  England,  agrees 
10  well  with  the  description  and  figure  of  Woronin,  1.  c,  that  there  can  he  no  douht 
«boat  the  identity  of  oar  plant  with  that  of  the  European  coast.  The  non-sexual 
fruit  was  unknown  to  Woronin.  At  Wood's  HoU  we  found  what  appeared  to  be  the 
non-sexual  fruit  of  the  species.  It  consisted  of  oval  spores,  smaller  than  the  oospores, 
bonie  at  the  tips  of  riiort  branches,  which  were  given  off  at  right  angles  to  the  main 
filaments.  The  branches  with  the  spores  fall  off,  and  the  latter,  ^after  some  time, 
escape  from  the  ruptured  end  of  the  cell.  The  spores  are  motionless  and  destitute  of 
eilia,  reminding  one  of  the  non-sexual  spores  in  V,  geminata,  Walz.  During  the  four 
fir  five  days  which  we  were  able  to  watch  them  they  underwent  no  change.  In  th<3 
spedmen  of  Wolle,  above  mentioned,  similar  bodies  are  found,  but  Nordstedt  thinks 
it  probable  that  they  belong  to  a  species  different  from  V,  ThwretU,  He  is  led  to  this 
condasion  apparently  firom  the  fact  that  the  filaments  bearing  the  non-sexual  spores 
ars  rather  smaller  than  those  which  bear  the  oonporee  and  antheridia.  In  the  Wood's 
Holl  specimens  the  filaments  were,  as  a  rule,  somewhat  smaller  than  those  bearing 
the  oospores ;  but  the  difference  is  very  slight,  and  one  sometimes  finds  oosporiferous 
filaments  measoring  <mly  ^O^"^  in  diameter,  while  the  non-eexnal  spore-bearing  fila- 
ments average  from  .04-6"^  in  diameter.  In  one  case  we  found  an  antheridium  on  the 
non-eexnal  spor^-bearing  filament,  which  resembled  precisely  the  antheridia  of  V, 
HuattU.  We  oonolnde  then  that  the  non-sexual  spores  probably  belong  to  the  present 
species,  but  the  question  requires  further  examination.  A  specimen  of  what  appears 
to  be  the  same  species  exists  in  the  collection  of  the  Boston  Society  of  Natural  His- 
tory. It  was  eoUeoted  by  Profl  J.  W.  Bailey  from  some  locality  ^^^x  New  York,  and 
it  labelled,  in  his  own  handwriting,  V,  vehUima, 

V.  UTOBEA,  Nordstedt  (Ag.,  Spec.  Alg.,  p.  463. — V.  clavata,  Lyngb., 

Hydrophyt.  Dan.,  p.  78,  PL  21  d.—V.  litarea^  Nordstedt,  in  Botan.  No- 

tiser.,  1879,  p.  180,  PL  2,  Figs.  1-6.— F.  piloboloidesy  Pftrlow,  List  of 

Manne  AlgsB,  1876.) 

DicBdons;  filaments  densely  tofted,  rath^  rigid,  .10»°'  in  diameter; 
antheridiaf ;  oogonia  dab-shaped,  borne  on  a  short  sterile  cell  at  the  tips 
of  short  recnrved  branches,  .20°»"  broad  by  about  .35"™  long ;  oospores 
fining  the  upper  part  of  oogonium,  spheroidal,  .18-19"™  broad  by  .23- 
25"*  long  J  cell- wall  dense,  .02""  in  thickness;  nonsexual  spores  t 

Atlow-water  mark  in  the  gravel. 

Parker's  Point,  Wood's  Holl,  Mass.;  Europe. 

We  refer  to  the  present  species  a  VauoKeria  mnch  coarser  than  the  species  last 
deiaibed,  wfaiidi  forms  rather  bristly  tofts  of  a  dingy  green,  from  two  to  four  inches 
hi^  in  gravity  pUoss.    Only  one  specimen,  collected  in  Aognst,  1S76,  was  in  froit, 
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and  at  the  time,  as  there  were  no  antheridia,  we  hastily  Inferred  that  the  spores  were 
non -sexual.  It  now  seems  probable  that  the  plant  is  the  T.  Utorea  of  Nordstedt,  L  o 
a  dioeoioas  species.  The  species  was  common  at  Wood's  Holl  in  August,  1879,  bat  con- 
stantly sterile.  The  antheridia  of  F.  litorea,  Nordstedt,  are  long  and  cylindrical  and 
borne  on  a  short  sterile  cell  at  the  tips  of  the  branches.  The  ant herozoids  are  discharged 
by  openings  at  the  apex  and  sides  of  the  antheridium.  Our  plant  will  be  easily  recQg- 
ftized  by  its  habit  and  the  recurved  branches  bearing  the  oogonia. 

Order  IV.    FLORIDE^. 

AlgaB  of  a  red  or  purple  color ;  antheridia  containing  spherical^  hya- 
line antherozoids,  which  are  without  cilia ;  sexual  fruit  or  cystocarps 
developed  from  a  procarp,  which  consists  of  a  trichogyne,  at  whose  base 
is  a  trichophore,  the  spores  formed  either  from  the  trichophore  or  the  ad- 
jacent cells  which  compose  the  carpogeuic  system ;  spores  at  maturity 
either  naked  or  inclosed  in  a  pericarp;  non-sexual  reproduction  by 
tetraspores,  bispores,  and  seirospores ;  fronds  filamentous,  crustaceous^ 
membranaceous,  or  irregularly  expanded,  varying  from  gelatinous  to 
cartilaginous  in  substance,  occasionally  calcareous.    Principally  marine. 

The  FloridecBy  which  are  the  same  as  the  Rhodospermecs  of  Harrey,  inclnde  a  larga 
Q limber  of  species,  all  of  which  have  some  shade  of  red,  althongh  it  may  be  nearly 
black  on  the  one  hand  or  approach  shades  of  green  on  the  other.  In  decay,  however, 
the  color  becomes  orange  and  finally  green.  It  is  not  to  be  inferred,  however,  that 
all  red  alg«e  belong  to  the  FloridecB.  There  are  a  few  Cyanophycea  in  which  the  color 
is  pink,  but  in  these  species  the  fh)nd  is  merely  an  agglomeration  of  red  cells,  each  of 
which  is  practically  a  distinct  individual,  whereas  in  the  Floridea  the  cells  are  organ- 
ically united,  and  constitute  a  single  plant.  The  structure  of  the  frond  in  this  order 
varies  in  the  different  genera,  and  we  have  forms  which  correspond  closely  to  the 
fronds  of  the  PhtBosporem^  as,  for  instance,  in  Nemalion  we  have  a  frond  which,  apart 
from  its  color,  is  undistinguishable  frxim  that  of  Mesogloia^  and  so  on.  The  non-sexnal 
reproduction  is  by  t^traspores,  cells  which  divide  into  four  parts — rarely  by  bispores 
or  two-parted  cells— aud  seirospores,  or  chains  of  oblong  cells  formed  directly  frtnn  the 
branches.  The  sexual  fruit,  known  as  the  cystocarp,  is  developed  from  a  procarp,  as 
has  already  been  explained.  The  division  into  suborders  is  founded  principally  on 
the  differences  in  the  cystocarp ic  fruit,  the  fuU  development  of  which  is  not  known  in 
many  cases.  Differences  in  the  fronds  and  tetraspores  serve  to  mark  the  genera. 
Agardh  and  Harvey  divide  the  Floridea  into  two  series — the  Desnttoapfrmecp,  in  which 
the  spores  are  arranged  in  a  definite  series  with  regard  to  a  placenta  or  common  point 
of  attachment,  and  QongylospermeaSf  where  the  spores  are  heaped  together  without 
order.  A  study  of  the  development,  however,  shows  that  this  distinction  has  not  the 
value  which  it  was  formerly  supposed  to  have,  and  certain  suborders  with  differently 
arranged  snores  are  by  those  who  lay  stress  upon  the  development  placed  in  proxim- 
ity  to  others  in  which  the  spores  are  irregularly  grouped.  Although,  owing  to  mod- 
em researches,  we  know  much  more  about  the  real  nature  of  the  cystocarps  than  was 
known  a  few  years  ago,  it  must  be  admitted  that  the  suborders  of  Floridea  are  far 
from  satisfactory.  As  a  matter  of  fact,  the  order  is  a  very  natural  one,  and,  as  is  the 
case  with  most  natural  orders,  the  species  and  genera  pass  so  gradually  into  one  an- 
other that  sharply  marked  divisions  are  out  of  the  question.  At  the  base  of  the  order 
is  a  small  number  of  genera  whose  position  is  donbtfhl,  owing  to  our  lack  of  informa- 
tion about  the  fructification.  Then  come  the  Parpkyrea^  in  which  we  have  fit>nda  ot 
a  single  layer  of  cells  {Porphyra)  and  certain  cells  grow  out  so  as  to  form  a  very  short 
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trichogyne.  After  fertilization,  the  contentB  of  the  cell  at  the  base  of  the  trichogyne 
divide,  qnadraDt  fashioD,  and  we  have  a  number  of  spores  produced  at  ouce  from  the 
original  cell.  In  XemalUm  the  triohophore,  or  swollen  base  of  the  trichogyne,  divides, 
and  the  divisions  grow  out  laterally  and  form  short  filaments,  each  cell  of  which  becomes 
a  spore,  so  that  at  maturity  the  cystocarpic  fruit  consists  of  a  dense  tuft  of  radiating, 
moniliform  filaments.  In  the  Ceramiea  we  h&ye  favellcB,  or  cystocarps,  in  which  ihe 
earpogenic  cells  bud  out  and  produce  several  lobes,  each  of  which  divides  into  a  num- 
l>er  of  very  short  filaments,  which  do  not  separate  from  one  another,  but  remain  ad- 
herent. The  cells  of  the  filament-s  are  changed  into  spores,  which  form  irregular 
groaps,  but  are  still  held  together  by  the  mass  of  Jelly  which  surrounds  them.  In  the 
more  highly  developed  suborders  the  spores  either  radiate  in  filaments  from  a  sort  of 
placenta  which  is  produced  frt>m  the  earpogenic  cells  or  else  are  terminal  on  short 
stalks.  The  pericarps  are  special  sacks  or  conceptAcles,  inclosing  the  spores  and 
dereloped  from  the  cells  below  the  procarp,  or  we  may  have  the  cystocarps  borne  in 
the  interior  of  solid  fronds,  whose  external  portion  may  then  be  said  to  form  a  pericarp 
aromid  them.  It  will  be  seen  that  the  structure  of  the  Ftoridea  is  more  complicated 
than  that  of  the  other  orders  of  algie,  and  the  student  cannot  expect  to  obtain  a  clear 
idea  ef  the  different  suborders  without  considerable  study.  The  following  key  will  aid 
somewhat,  and  the  reader  should  consult  the  plates  appended  to  this  paper : 

1.  Spores  formed  in  the  cells  of  the  frond  itself Porphyreas. 

2.  Spores  (cystocarps)  not  formed  directly  fix)m  the  cells  of  the  firond, 

but  fix>m  a  spe<5ial  procarp 3 

3.  Spores  without  a  special  covering  or  pericarp , . . . .    4 

Spores  with  a  special  covering... 10 

1  Spores  naked .-. . .    5 

Spores  immersed  in  the  frond 7 

Spores  immersed  in  external  warts 6 

5.  Spores  free  on  the  surface  of  a  lobulated  mass  ....  SpermothamniecB. 
Spores  irregularly  groui)ed  in  masses  which  are  surrounded  by  a 

gelatinous  envelope Ceramiew. 

6.  Fronds  erect,  cylindrical Spongiocarpece. 

Fronds  horizontally  expanded Squamariece. 

7.  Spores   arranged   in   dense   tufts   of  radiating   moniliform    fila- 

ments  Nemaliew. 

Spores  on  an  axile  placenta  in  swollen  branches Gelidiece. 

Spores  in  numerous  radiating  tufts  around  a  central  placenta  or 

earpogenic  cell..  Solierieoe. 

Spores  arranged  without  order 8 

8.  Spores  forming  a  single  mass  or  nucleus  and  entirely  buried  in  the 

Irond 9 

Spores  in  several  masses,  separated  by  the  tissue  of  the  internal  part  of 
the  frond  and  rising  in  swellings  above  the  sur&ce. . .  Oigariinew. 

9.  Fronds  hollow  and  tubular Bumontiece. 

Fronds  solid Cryptonemiew. 

10.  Spores  arranged  without  regular  order 11 

Spoies  in  small,  scattered  tufts,  borne  on  branching  filaments-r- 

Hypne(B. 
Spoies  in  radiating  moniliform  filaments 12 
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Spores  pyriform,  on  simple  or  branching  stalks  from  a  basal  pla. 
centa 13 

11.  Wall  of  the  conceptacle  thin,  composed  of  the  diviBions  of  an  in- 

volucre united  by  jelly Spyriiiece. 

Wall  of  conceptacle  thick,  i^[>oriferous  masses  arranged  around  a 
placenta BJi<^dymenie€d. 

12.  Filaments  arising  from  a  single  cell  at  the  base  of  a  thin  membrana. 

ceous  conceptacle  which  is  sunk  in  the  frond. . .  Scinaia  {I^emdHem). 
Filaments  arising  from  a  distinct  basal  placenta,  conceptacles  ex- 
ternal  JSplujBroeooeoid€a. 

13.  Fronds  coated  with  a  calcareous  incrustation. « CoraXUnea^ 

Fronds  without  incrustation RhodomelefB. 


FLORIDE-S  INCERT-^  SEDIS. 

TEENTEPOHLIA,  (Ag.)  Prings. 
(Named  in  honor  of  <7o^im  Friederioh  TYentqpohlf  of  Oldenbnrg.) 

Fronds  arising  from  a  cellular  base,  filamentous,  branching,  composed 
of  short  cells  placed  end  to  end,  branches  ending  in  a  hair;  spores  single, 
borne  in  oval  cells  terminating  lateral  branches;  antheridia  and  tetra- 
spores  unknown. 

A  genus  which  in  the  present  paper  comprises  a  number  of  smaU  marine  species 
placed  by  some  writers  in  CallHhamnion  and  by  others  in  ChantranaU.  In  the  Nereis 
Am.  Bor.,  Harvey  placed  T,  Davie$H  and  T.  virgatula  in  CalUthamnian,  Bat  oystocarpa 
and  antheridia  are  wanting,  and  according  to  Thuret  and  Boniet,  Areschongy  and 
Pringsheim,  the  spores  are  undivided,  although,  on  the  other  hand,  Agardh  and  Harvey 
state  that  they  are  tripartite  tetraspores.  We  have  never  seen  any  indication  of  divis- 
ion in  American  specimens.  The  genus  Chantran$ia  as  limited  by  Thuret  included  not 
only  marine  species,  but  a  number  of  fresh- water  forms.  Sirodot,  however,  in  bifl  £tttde 
eur  la  Famille  de$  UinanSao^,  Annales  des  Scienoes,  5th  Series,  Vol.  XVI,  has  shown 
that  at  least  some  of  the  fresh- water  species  of  CkantraMia  are  nothing  but  the  initial 
stage  of  different  species  of  Lemanea,  On  the  other  l^and,  ChoMtranaia  invesU/ens^  Lenor., 
a  minute  fresh-water  alga  which  grows  on  different  species  of  Batrachoipermmm^  and 
which  is  made  the  type  of  the  genus  Balhiania  by  Sirodot,  has  distinct  antheridia^ 
triohogynes,  and  oystocarps,  and  this  is  also  the  case  with  the  marine  species  C.  ooryw^ 
Ififera  described  by  Bomet  and  Thuret  in  Notes  Algologiques.  The  species  of  Ckantnimma^ 
then,  may  be  divided  into  two  sets.  In  the  first,  including  C.  incesiiens  of  fresh  vrater 
and  the  marine  C.  oorymhlferaj  we  have  autonomous  species  related  to  CallitKammonj 
and  differing  in  the  simpler  procarp  and  cystocarp  and  in  the  undivided  non-sexnal 
spores.  In  the  second  set  we  have  the  numerous  fresh- water  ChaniranticBt  in  which 
there  are  no  cystocarps,  in  which  the  species  are  not  autonomous,  but  merely  prothalloid 
stages  of  other  species. 

The  question  remains  as  to  the  relations  of  the  marine  Chantrantia  in  which  no 
eystocarps  nor  antheridia  have  been  found.  Judging  from  analogy,  if  they  are 
initial  stages  of  other  plants,  those  plants  must  be  members  of  the  NemaXieiB.  Bat 
the  habitat  seems  to  forbid  such  an  assumption,  since  the  marine  CKohUwmUb  abound 
on  Zo$tera,  Mhodymeniaf  and  other  algse  on  which  certainly  no  species  of  Nemalion  or 
other  related  genera  occur  on  our  coast.  We  have  thought  best,  in  the  abaence  of 
direct  information  with  regard  to  oystocarps  and  antheridia  in  the  species  here  includedy 
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to  retaiii  the  name  DrentepohUa  which  was  onoe  adopted  by  Harvey,  and  at  a  later 
dite  alao  by  Pringsheim,  since  it  snffieiently  indicates  that  the  species  in  question 
ghonld  be  kept  distinct  from  CtUlithamnionj  and  at  the  same  time  does  not  assume  the 
ecislraee  of  eyslocarps  like  those  described  by  Thoret  and  Bornet  in  O,  ooryntMfera. 

T.  rmaJLTXTLkj  ( Harv.).  ( OcMithamnion  vtrgatuilumj  Harv.,  Phyc.  Brit, 
PI  313 ;  Ifer.  Am.  Bor.,  Part  H,  p.  243.)     PI.  X,  Fig.  8. 

Fronds  mionte,  tufted,  braaches  erect,  straight,  alternate  or  secand; 
spores  sessile  or  on  skort  stalks,  borne  either  singly  or  in  twos  and 
threes  along  the  branches. 

Var.  SEOUNDATA*  {0(Mith4tmnion  Itutmrians^  Ner.  Am.  Bor. — (7.  seoun- 
datum^  Lyngb.) 

Branches  potent,  with  attenuated,  naked,  secand,  secondary  branches. 

On  GeramiuMy  Laminaria  stems,  and  other  algae.  The  variety  espe- 
dally  on  Zoster  a. 

Common  ia  Long  Island  Sonnd ;  Gloucester,  STass. ;  Peak's  Island, 
Maine. 

A  eominon  species  found  in  sommer  on  different  alg».  On  the  filamentous  species 
It  ioBM  smaU  tofts,  and  on  Zostera  it  fringes  the  margins  of  the  leaves  with  a  fine 
ploih  Bcareety  more  than  a  quarter  or  half  an  inch  high.  The  synonymy  of  the  species 
it  rerj  oomplieated,  it  haying  been  confused  with  the  next  by  some  writers.  The 
▼inety  is  eonuaon  on  ZaHeray  and  is  usually  found  in  American  herbaria  bearing  the 
lime  of  C,  ImxurioM.  There  is  little  doubt  that  it  is  the  C,  luxurians  of  the  Nereis  Am. 
Bar.,  but  whether  it  is  the  ^lecies  described  under  that  name  by  Agardh  is  doubtful. 

T.DATIBSII,  Harv.  {Conferva  VavieHiy  Engl.  Bot,  PI.  2329.— Oa^ 
Utkammon  Daviesiiy  Phyc.  Brit.,  PI.  314.) 

Fronds  minate,  tofted,  branches  scattered,  patent,  bearing  in  their 
axik  &8cicalated  rsunnli,  at  whose  tips  are  borne  tiie  spores. 

On  Rhodymenia^ 

Gloucester,  Mass. 

The  limits  of  the  spedes  are  not  well  marked.  The  extreme  form  is  found  in  C. 
tfttrmemmy  Thoret,  kept  as  a  distinct  species  by  most  writers,  in  which  the  branches 
are  few,  long,  and  given  off  at  wide  angles,  and  the  spores  borne  in  dense  corymbs  or 
besdsin  the  axils.  Tfaisfcmn  has  been  found  on  Cystocloninm  purpiiraaceM  at  Gay 
Head. 

AmoBg  the  genera  whoee  relations  to  the  FUnidea  must  be  considered  doubtfhl  are 
Ckanooolax  and  P^eudobUute^  described  by  Reinsch  in  ContribiUioneg  ad  Algologiam  et 
fmtgcHogittm,  Of  the  last-named  genns  a  single  species,  of  the  former  five  species,  ace 
stkitrated  to  the  eastern  coast  of  America.  The  species  of  Okoreooolaz  consist  merely 
of  rose-colored  filaments,  which  are  parasitic  in  the  fronds  of  different  Floridea,  upon 
tiie  nrfaee  of  wfaioh  th^  prodnoe  irregularly  swollen  masses,  composed  in  part  of  the 
threads  of  the  ChareoooUu  and  in  part  of  the  distorted  tissues  of  the  host-plant.  The 
ipteMs  of  PmubbUule  consist  of  aggregations  of  cells  arranged  in  longitudinal  series, 
nhUk  formheraisplieirical  msssee  on  the  surface  of  diflbrent  Floridem,  In  neither  genus 
iiiB^'fonD  of  reprodttoiion  known,  and,  ibr  this  reason,  the  descriptions  of  Reinsch 
nasi  be  regarded  as  inadequate,  since  it  by  no  means  follows  that  plants  consisting  of 
ioee«olaredfi]A]iM»it0beloBgtotheJ'{oHd0(s.  OneoltenfindsonourooastJ^toridMS  whose 
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Suborder   PORPHYRE^. 

Fronds  brownish  purple,  composed  of  cells  imbedded  in  a  gelatinous 
net-work,  arranged  in  filaments  or  in  membranes  formed  of  a  single 
layer  of  cells ;  spores  formed  by  ihe  division  of  a  mother-cell  into  eight 
cells,  arranged  by  fours  in  two  layers ;  antherozoids  spherical,  color- 
less, destitute  of  proper  motion,  formed  by  division  of  a  mother-cell  into 
32-64  parts. 

The  present  saborder  oompriaes  the  genera  Porphyra  and  Ban(^j  and  perhaps  cJbo 
Erythrotrichia  and  Ooniotridhum,  In  Porphyra  the  frond  consists  of  a  single  layer  of  cells, 
of  which  those  near  the  base  send  downwards  root-like  appendages,  by  means  of  which 
the  fronds  are  attached  to  the  snbstratnm.  The  spores  are  formed  at  the  marginal 
portion  of  the  frond  by  the  division  of  the  vegetative  tjells,  at  first  into  two  cells  by  a 
vertical  partition,  and  the  snbseqnent  division  of  the  two  cells  into  fonr  by  oraciate 
partitions.  Thas,  when  mature  and  seen  from  above,  the  eight  spores  seem  to  be 
arranged  in  two  superimposed  series  of  four.  The  spores  escape  by  the  dlssolation  of 
the  outer  part  of  the  frond,  leaving  behind  the  empty  gelatinous  net- work.  When 
free  they  are  found  to  consist  of  protoplasm  without  a  cellulose  wall,  and  they  move 
about  for  a  short  time  with  an  amoeboid  motion.  The  antherozoids  are  also  formed 
by  the  division  of  the  vegetative  cells,  but  the  division  is  carried  farther  than  in  the 
production  of  the  spores,  for,  in  addition  to  the  vertical  and  cruciate  partitions  de- 
scribed in  the  latter  case,  a  second  vertical  and  cruciate  division  takes  place,  so  that 
the  original  vegetative  ceU  is  divided  into  32-64  c^lls.  Jancsewski  applies  the  name 
antheridium  to  the  collective  mass  of  antherozoids  formed  from  a  single  vegetative  cell. 
As  the  division  takes  place  the  antherozoids  lose  their  color.  When  mature  they  are 
spherical  and  escape  in  a  manner  similar  to  that  of  the  spores.  Bomet  and  Jancze  wski 
state  that  the  antherozoids  are  destitute  of  any  proper  motion,  and  we  can  confirm 

fronds  are  distorted  by  parasites,  which  produce  deformities  like  those  described  by 
Reinsch  as  due  to  species  of  Ckoreooolax,  Such  distortions  are  perhaps  most  frequently 
found  on  Cyatodonium  purpura9cen9.  In  our  present  ignorance  of  the  fructification, 
specific  identification  is  out  of  the  question,  and,  in  this  connection,  it  is  only  necessary 
to  quote  the  generic  descriptions  of  Reinsch,  1.  c,  with  an  enumeration  of  the  species 
attributed  to  our  coast : 

CHOREOCOLAX.  True  vegetable  parasites;  fronds  consisting  of  two  XM>rtion8,  one 
of  which  extends  through  the  tissue  of  the  infected  plant,  the  other  of  which  swells 
above  the  surface  of  the  infected  plant,  forming  a  convex  mass,  which  is  hemispherical 
or  spherical,  semi-ellipsoidal  or  irregular  in  outline ;  the  cells  which  are  contained  in 
the  infected  plant  either  more  slender  than  the  others  or  of  the  same  shape,  cells  of  ex- 
ternal portion  equal  or  unequal,  arranged  without  order  in  densely  intricate  subramoee 
threads,  terminal  cells  sometimes  longer  and  more  slender ;  fructification  f ;  polysporan- 
giat 

C.  Rabetthorsti.  On  Delesaeria  Hnuosa,  Antioosti ;  Gloucester,  Hass. 

C.  POLTSiPHONLS.  On  P.  fasUgUUay  Atlantic  shore  of  North  America. 

C.  MiRABius.  On  Bhodomela  subfuaoOy  Atlantic  shore  of  North  America. 

G.  Ambricaxus.  On  Lophwra  Eoyana,  &c.,  Atlantic  shore  of  North  America. 

C.  TOMiDUS.  On  CeranUum  involutumf  West  Qloncester,  Mass. 

PSEUDOBLASTE.  False  vegetable  parasites;  frond  convex,  more  or  less  regular  in 
outline,  formed  of  similarly  shaped  cells,  generally  arranged  in  longitudinal  series, 
arising  from  a  densely  appressed  base  (the  cells  without  any  organic  connection  vf th 
the  cells  of  the  infected  plant) ;  propagation  f 

P.  IRREGULARIS.  Ou  Lophura  Royana^  Atlantic  coast  of  North  America^ 
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this  statement  by  oar  own  observations,  although  Kosohtsog  maintains  the  contrary. 
The  genus  Bangia,  except  that  the  cells  composing  the  frond  are  arranged  in  cylindri- 
cal filaments  instead  of  expanded  membranes,  differs  in  no  essential  respect  from  For- 
phjfra  and  the  production  of  spores  and  antherozoids  is  the  same. 

The  development  and  structure  of  thespeciesof  this  order  have  formed  tho  Rnhject  of 
a  number  of  important  papers,  viz :  Parpkyra  ladniaia,  infitudesPhycoiogiques,  by  Bor- 
net  and  Thuret;  £tude8  Anatomiquessurlea  Porphyraj  by  Janczewski,  in  Annalesdes  Sci- 
ences, Ser.  5y  VoL  XVII;  and  Ueber  die  OewMeehtspflanzen  von  Bangia  fusoo-pwpHreaj  in 
Pringsheim's  Jahrbiicher,  Vol.  II.  In  the  Nereis.  Am.  Bor.,  Harvey  placed  Porphyra 
and  Banffia  with  the  Ulvaoemy  which  they  resemble  in  so  far  as  they  consist  of  simpis 
membranes  and  filaments  some  of  whose  cells  change  directly  into  spores.  The  sporee 
of  tho  PorphyrecBf  however,  are  motionless  bodies,  not  zoospores  as  in  the  UlvacecBf  and 
their  color  is  not  green,  but  brownish  red.  The  systematic  position  of  the  order  has 
been  in  doubt,  because,  although  there  were  well-known  spores  and  bodies  to  which 
the  name  of  antheridia  was  applied,  no  one  had  succeeded  in  detecting  trichogynes 
and  prooarps,  which  must  necessarily  exist  if  the  Porphyrem  are  to  be  classed  with  the 
Floridea,  Dr.  G.  Berthold,  however,  has  recently  published  in  the  Mittheilungen  aus 
der  zoologischen  Station  zu  Neapel  a  communication  in  which  he  claims  to  have  discov- 
ered trichogynes  in  species  of  Bangia  and  Parpkyra,  According  to  him,  the  cells  pro- 
duce short  trichogynes  to  which  the  antherozoids  adhere,  and  as  a  result  the  contents 
of  the  cell  divide  and  produce  the  spores  at  once.  In  other  words,  the  Porphyrea  are 
the  simplest  of  the  FloridecB;  a  vegetative  cell  produces  a  trichogyne  and  is  itself  the 
carpogenic  cell  from  which  Che  spores  are  formed.  Dr.  Berthold  goes  further  and  says 
that  some  of  the  spores  are  nonsexual  and  are  true  tetraspores,  but  his  article  is  not 
accompanied  by  illustrations.  Bomet,  to  a  certain  extent  following  Cohn,  suggests  a 
possible  connection  of  the  Florideas  with  the  Pkyoochromaoea  by  means  of  the  Parphy- 
rtm.  Admitting  that  Erythrotriohia  and  Ooniotriokum  are  related  to  Porphyra  and 
Bangia^  we  have  in  Goniotrkhum  alga  composed  of  rose-colored  discoid  al  cells  packed 
in  a  thick  gelatinous  tube,  from  which  they  escape  much  as  in  some  of  the  Phycookrom^ 


PORPHYRA,  Ag. 
(From  irop^pOf  a  purple  dye.) 

Fronds  gelatinous,  membranaceous,  composed  of  a  single  layer  of 
brownish-red  cells,  those  near  the  base  sending  out  root-like  processes ; 
spores  borne  near  the  margin  of  frond,  eight  arising  from  a  single  mother- 
cell;  antheridia  marginal,  consisting  of  32-64  spherical,  colorless  an- 
therozoids. 

A  small  genus,  the  species  of  which  are  characterized  by  the  relative  position  of  the 
spores  and  antheridia  and  by  the  shape  of  the  frond.  Most  of  the  species  have  been 
founded  on  variations  in  the  outline  of  the  f^nd,  and  recent  writers  agree  in  uniting 
many  of  the  species  of  the  older  algolog^sts. 

P.  LACINIATA,  Ag.—Laver.  (P.  linearis^  Grev.j  Phyc.  Brit,  PL  211, 
Fig.  2.— P.  vulgaris^  Harv.,  Phyc.  Brit,  PL  211,  Pig.  1.— P.  laciniatay 
Hmv.,  Phyc.  Brit,  PL  92;  fitudes  PhycoL,  PL  31.) 

Fronds  three  inches  to  a  foot  and  a  half  long,  persistent  throughout 
the  year,  color  livid  purple,  substance  gelatinous  but  firm,  at  first 
linear,  but  becoming  widely  expanded  and  finally  much  lobed  and 
ladniate;  antheridia  and  spores  forming  a  marginal  zone,  usually  borne 
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on  different  iudividu^s,  or  when  borne  on  the  same  individnal  not  inter, 
mixed,  but  on  separate  portions  of  the  fronds 

Common  on  stones  near  low- water  mark. 

Found  in  all  parts  of  the  world. 

This  oommoD  apeoies  abounds  on  rather  smooth  stimes  and  pebbles,  aod  when  the 
tide  falls  covers  them  with  sUmy  films,  which  make  walking  oyer  them  difficult 
The  shape  of  the  fronds  is  very  variable,  bnt  as  generaUy  found  they  are  much  folded 
and  laoiniate.  The  species  is  used  for  making  soni>s  in  Euxofte,  but  is  not  used  intbn 
oonutry,  except  by  the  Chinese,  who  import  it  irom  China,  not  knowing  that  it  oecon 
abundantly  on  our  own  coast.  P.  leueosHeta  probably  oceuis  in  New  England,  but  hiB 
not  yet  certainly  been  observed.  It  is  a  spring  species,  softer  and  brighter  colored 
than  P.  laoknata,  and  the  antheridia  and  spores  are  found  on  the  same  individuil, 
fcMTuing  ^pots  within  the  margin  rather  than  a  marginal  zone. 

BANGIA,  Lyngb. 

(Named  in  honor  of  2^U  Rofmann  Bang,  of  Copenhagen.) 

Fronds  gelatinous,  simple,  filamentous,  cylindrical,  densely  tufted, 

composed  below  of  a  single  row  of  cdls,  whick,  by  repeated  vertical 

division,  become  densely  cellular  above;  anthmdia  and  spores  formed 

by  transformation  of  the  cells  of  the  upper  part  of  the  filaments. 

A  small  genus,  of  which  most  of  the  species  are  marine,  but  some  are  found  in  freah 
water.  The  species  are  not  weU  characterized,  for  the  differences  in  the  length  of  the 
filaments,  color,  and  number  of  cells  seen  in  cross-sectiou,  marks  upon  which  moit 
writers  have  relied,  depend  to  a  great  extent  upon  the  age  of  the  plant  and  its  place 
of  growth. 

B.  Fusco-PURPUBEA,  Lyngb.  J  Phyc.  Brit,  PL  96  j  Eeinke,  1.  c, 
Pis.  12, 13. 

Filaments  blackish  purple,  two  to  six  inches  long,  clustered  in  dense 
masses,  lubricous ;  antheridia  and  spores  usually  on  different  individ- 
uals. 

On  wharves  and  rocks  between  tide-marks. 

Bather  common  along  the  whole  coast. 

EasUy  recognized  by  the  fine,  soft,  dark-purple  filaments,  which  coyer  rocks  and 
wood  work  in  patches  of  considerable  shce  with  a  dense  gelatinous  fleece.  Although 
found  on  wharves  in  sheltered  localities,  it  also  occurs  on  rocks  exposed  to  the  waves. 

BRTTHBOTBICHIA,  Aresch. 

(From  effv^goCf  red,  and  rpixtov,  a  small  hair.) 

Fronds  rose-colored,  simple,  filamentous,  composed  of  a  single  row  of 
similar  cells  placed  end  to  end ;  cell  contents  discharged  in  a  spherical 
mass,  which  forms  a  spore. 

A  smaU  genus,  whose  principal  representative,  S»  ceramicoJa,  is  by  many  writers 
placed  in  Banffin,  As  we  understand  the  genus,  it  difiers  fit)m  Bangia  in  that  there 
are  no  antheridia  or  tetraspores,  the  reproduction  being  accomplished  by  the  dischftxge 
of  the  ceU  contents  in  a  single  mass  or  spore.    If  Bangia  dliari$  of  the  Nereis,  which 
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oconrs  at  ChorlestoB  bat  is  not  known  farther  north,  is  also  t4>  be  included  in  the 
present  genus,  then  the  definition  given  above  will  have  to  be  modified  so  as  to  include 
plants  having  more  than  one  row  of  cells,  an  extension  of  the  genas  apparently 
adopted  by  Thniet,  but  not  originally  adopted  by  Areschoug. 

E.  CEBAMIGOLA,  (Lyngb.)  Aresch.  {Bangia  ceramicolay  Ohauvia; 
Phyc.  Brit.,  PL  317. — E.  c^ramicolay  Le  Jolis,  Liste  des  Algues  Marines 
de  Cherbourg,  PL  3,  Pigs.  1,  2.) 

Filaments  diffdse,  forming  a  web  or  fringe  on  algSB,  cells  about  as  long 
as  broad. 

On  algse,  especially  the  smaller  FloridecBj  in  tide-pools.  Late  summer 
and  autumn. 

Gloucester,  Mass.,  Mrs.  BaviSj  Mrs.  Cochrane;  Peak's  Island,  Maine, 
W.G.F.;  Europe. 

In  examining  with  the  microscope  the  filamentous  FloridecB  one  often  meets  with  a 
few  filaments  of  this  species.  It  is  not,  however,  common  to  find  it  in  such  abnndanoe 
on  the  shore  as  to  attract  the  eye  of  the  collector  who  is  not  especially  in  search  of  it. 
It  altains  its  fall  size  in  the  month  of  September. 

tGONIOTRICHUM,  Kiitz. 

(From  yuvta,  an  angle,  and  rpixioVf  a  small  hair.) 

Fronds  filamentous,  branching,  comi)osed  of  rose-colored,  disk-shaped 
cells,  embedded  in  jelly. 

A  genns  composed  of  only  two  or  three  species.  Kiltzing  describes  two  species,  bat 
his  limitation  of  them  is  not  now  kept  by  algologists.  Zanardini  describes  and  figunes 
a  G.  ccBTultscens,  which  is  not  red  in  any  sense.  The  systematic  position  of  the  genus 
is  very  doabtfal,  and  were  it  not  fbr  the  color  of  the  cells,  O,  elegauB  would  probably 
be  placed  in  the  yostochinea.  The  only  reproduction  known  consists  in  the  escape  of 
the  cells  from  the  gelatinous  sheath  and  a  division  into  two  new  ceils,  then  into  four, 
and  so  on  until  a  new  filament  is  formed. 

G.  £LKGANS,  Zanard.    {Bangia  eleganSy  Chauv.;  Phyc.  Brit.,  PL  246.) 

Filaments  about  .OB""*  in  diameter  ^  cells  cuboidal  or  ovate,  about 

.009-10™"  in  diameter. 

On  Dasya  elegans. 

Cotuit  Port,  Mass.,  Mrs.  J.  T.  Lusic ;  Euroi)e. 

A  smaU  and  rare  plant,  growing  in  tufts  scarcely  a  tenth  of  an  inch  high.  We  have 
only  one  American  specimen,  eoUected  by  Mrs.  Lusk,  of  Gloucester.  The  locality  was 
incorrectly  given  in  the  List  of  the  l^arine  Alga  of  the  United  States,  Proc.  Am. 
Acad.,  1875,  the  specimen  not  having  been  found  by  Mrs.  Lusk  at  Gloucester,  but  at 
Cotait^Mass. 

Suborder  SQUAMARIE^. 

Fronds  forming  horizontally  expanded  crusts,  usually  membrana- 

eeoos,  occasionally  somewhat  incrusted  with  lime,  composed  of  closely 

packed  vertical  filaments  arising  fi[X)m  a  horizontal  stratum  of  cells; 

fructification  either  in  external  protuberances  composed  of  parallel  fila- 
S.  Miss.  69 8  ^  , 
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ments  or  immersed  in  the  frond ;  antherozoids  formed  from  the  cells  of 
the  protuberances  or  the  superficial  cells  of  the  frond ;  cystocarps  com- 
posed of  few  spores  arranged  end  to  end  in  a  few  rows,  or  in  filaments 
which  branch  slightly;  tetrdspores  zonate  or  cruciate,  stalked  or 
attached  laterally  to  the  filaments  of  the  frond  or  protub^ratnces. 

A  small  order,  more  abundant  in  tropical  seas  than  on  our  coast,  comprising  species 
which  in  habit  resemble  lichens  rather  than  algie.  A  few  species,  as  Peyssonmelia 
aquamaria  and  P.  australiSf  attain  a  considerable  size,  and  are  distinctly  foliaceous. 
The  greater  part  of  the  species,  however,  form  closely  adherent  crusts,  which  are 
sometimes  more  or  less  gelatinous  and  sometimes  slightly  calcareous.  The  structure 
of  the  &onds  is  simple.  From  a  horizontal  base,  composed  of  a  single  layer  or  a  few 
layers  of  cells,  arise  vertical  iilamento,  which  in  some  genera  are  densely  united  so  as 
to  form  a  parenchymatous  frond,  or  in  others  are  only  slightly  held  together  by  a 
gelatinous  intercellular  substance.  The  fructification  is  found  either  in  external 
raised  spots  or  sunk  in  the  frond.  The  antheridia  are  either  formed  directly  from 
the  cells  of  the  filament-s  which  constitute  the  protuberances  or  from  the  ezteraal 
cells  of  the  fronds  themselves.  The  tetraspores  are  either  cruciate  or  zonate,  and 
their  position  constitutes  an  important  generic  mark.  The  development  of  the  sjrs- 
tocarps  is  known  in  only  a  few  species.  In  Pejfs$onneliay  according  to  Dr.  Bomet. 
the  prooarp  is  formed  from  the  cells  of  the  filaments,  which  form  the  protuberances. 
The  upper  cell  elongates  and  forms  the  trichogyne,  and  the  fertilization  consists 
merely  in  the  change  of  the  cells  of  the  procarp  into  spores,  thus  constituting  a  very 
simple  form  of  oystocarp,  to  which  Zanardini  has  given  the  name  of  cyaHdie.  Ac- 
cording to  Prof.  Fr.  Schmitz,  in  Cruoriopsia  cruciata,  Dufour,  there  are  winding  fila- 
ments like  those  described  by  Thuret  and  Bomet  in  Dudreanaya,  We  have  bat  few 
SquaanaHeoB  on  our  coast,  and  the  study  of  the  suborder  cannot  easily  be  pnrsned 
with  us. 

PEY8S0KNELIA,  Decaisne. 
(Named  in  honor  of  J.  A.  Peyaaonnel.) 

Fronds  horizontally  expanded,  attached  by  the  nnder  surface  5  sub- 
stance parenchymatous  throughout^  fructification  in  external  convex 
protuberances  (nemathecia)  comi)osed  of  slender  parallel  filaments,  on 
which  are  borne  the  antheridia,  cystocarps,  and  tetraspores  5  anthero- 
zoids produced  in  all  the  cells  of  the  nemathecial  filaments ;  tetraspores 
cruciate,  oblong,  sessile  or  shortly  stalked ;  cystocarps  composed  of  few 
spores,  placed  one  over  another  in  one  or  two  rows  or  in  short,  branch- 
ing filaments. 

A  small  genus,  comprising  probably  not  more  than  twelve  or  fifteen  good  spedeB, 
P.  aquamarioy  common  in  Southern  Europe,  is  not  known  with  us.  It  may  be  that 
several  of  the  species  described  by  Crouan  in  the  Annales  des  Sciences  and  the  Flomle 
4u  Finist^re  occur  with  us ;  but  it  must  be  confessed  that  from  the  description  given 
by  Crouan  it  would  be  by  no  means  an  easy  matter  to  recognize  them.  Those  who 
have  an  opportunity  for  dredging  on  shelly  bottoms  at  localities  like  Gay  Head,  Block 
Island,  Montauk,  or  Eastport  should  make  a  careful  search  for  species  of  the  present 
genus. 
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P.  DUBYI^  Crouan;  Phyc.  Brit.,  PL  71 ;  Flonile  du  Finistfere,  PL  19, 
Fig.  130;  Proc.  Am.  Acad.  Arts  &  Sciences,  1877,  p.  239. 

Fronds  dark  purple,  thin,  completely  adherent  to  the  substratum, 
somewhat  calcareous  beneath;  cystocarpic  spores  few  in  number  (4-6), 
arranged  in  one  or  two  rows. 

On  shells  and  stones  at  low-water  mark  and  in  deep  water. 

Ea8ti)oi-t,  Maine;  Magnolia,  Mass.;  Europe;  California. 

As  yet  only  fotind  in  a  sterile  condition,  apparently  not  common.  The  species 
might  x>os8ibly  be  mistaken  for  PetrocelU  cruenta  at  first  sight.  It  iB,  however,  more 
decidedly  reddish  and  thicker.  Under  the  microscope  the  structure  of  the  frond  is 
seen  to  be  parenchymatous  throughout,  while  in  Petrooelis  the  vertical  filaments  are 
nearly  free  from  one  another.  P,  imbrieatay  KUtz.,  Tab.  Phyc,  PL  90,  from  Newfound- 
laud,  is  a  doubtful  species,  which  is  not  likely  to  be  recognized  by  future  botauists. 

PETEOCELIS,  J.  Ag. 
(From  Tcrpor,  a  stone,  and  KifXi^f  a  stain.) 
Fronds  gelatino-coriaceous,  horizontally  expanded,  indefinite  in  out- 
line, adhering  closely  to  the  substratum,  vertical  filaments  united  below, 
but  above  rather  loosely  held  together  by  a  gelatinous  substance; 
antheridia  and  cystocarps  unknown ;  tetraspores  spherical,  cruciate, 
formed  directly  from  some  of  the  cells  of  the  vertical  filaments. 

A  genus  represented  by  a  single  species,  which  is  widely  diffused  in  the  North  At- 
lantic   At  once  recognized  by  the  peculiar  position  of  the  cruciate  tetraspores,  which 
are  in  the  continuity  of  the  vertical  filaments.    There  is  usually  only  a  single  tetra- 
spore  in  each  filament,  but  Ruprecht,  in  Phycologia  Ochotensis,  figures  a  form  in  which 
.  several  contiguous  cells  are  transformed  into  tetraspores. 

P.  CBiTBNTA,  J.  Ag.  (Crnaria  pellita^  Harv.,  in  Phyc.  Brit,  PL  117, 
non  C.  pellitay  Lyngb.)    PL  14,  fig.  1. 

Covering  rocks  and  stones  near  low- water  mark  with  a  dark  purple, 
velvety  stain. 

Common  from  !N'ahant  northward;  Europe. 

The  present  species  often  accompanies  Hildenbrandtia  rosea,  from  whicl^  it  is  dis- 
tinguished at  sight  by  its  darker  color  and  velvety  gloss  when  moist.  It  is  also  de- 
cidedly thicker  and  more  easily  scraped  fi:om  the  rocks.  The  species  is  not  yet  known 
south  of  Cape  Cod,  but  may  be  expected.  The  fronds  of  the  present  species  are 
infested  by  a  green  unicellular  parasite,  which  is  frequently  seen  in  the  shape  of  ovoid 
Backs,  drawn  out  at  the  lower  end  into  a  slender  stalk  amongst  the  vertical  filaments. 
It  is,  in  an  probability,  the  paraiute  mentioned  by  Cohn,  in  Ueber  einige  Algen  von 
Helgoland,  as  occurring  in  Cruoria  ptilUta,  to  which,  as  far  as  we  know,  no  name  has 
OS  yet  been  given. 

HILDENBRANDTIA,  Nardo. 
(Named  in  honor  of  Prof .  Franz  EdJer  Hildenhrandt,  of  Vienna.) 

Fronds  emstaceous,  without  calcareous  deposit,  forming  thin,  reddish, 
horizontal  expansions  of  indefinite  extent,  composed  of  cuboidal  cells 
arranged  in  vertical  lines  and  arising  from  a  hori;^ntal  basal  layer  5 

Digitized  by  VjOOQlC 


116       REPORT   OF   COMMISSIONER   OF   FISH   AND  FISHERIES. 

tetraspores  lining  the  walls  of  immersed  conceptacles,  zonate,  cradate, 

or  irregularly  placed ;  cystocarps  unknown. 

A  small  genas,  comprising  half  a  dozen  species,  which  form  thin  cmsts  on  rocks  and 
stones  both  in  salt  and  fresh  water.  The  systematic  position  of  the  genns  is  donbtfal, 
and  mnst  remain  so  until  the  cystocarps  are  known.  Since  the  tetraspores  are  borne 
in  special  conceptacles,  the  genns  has  been  placed  by  some  writers  with  the  CoraU 
UnetJBf  although  the  species  are  not  strictly  calcareous.  By  others  it  is  placed  with 
the  SquamariecB,  Antheridia  are  only  known  in  H,  rivulari$,  where  they  are  said  by 
Borzi  to  be  long  cylindrical  cells  formed  from  the  superficial  cells  of  the  thallos,  each 
cell  containing  a  number  of  spherical  antherozoids  arranged  one  above  another. 

H,  ROSEA,  Kiitz.  {R.  rubray  Harv.,  Phyc.  Brit.,  PI.  250 ;  Farlow,  in 
Eeport  of  U.  S.  Fish  Comm.  for  1871.) 

Fronds  thin,  closely  adherent  to  the  substratum,  cells  of  nearly  the 
same  size  in  all  parts  of  the  frond ;  conceptacles  numerous,  completely 
immersed,  spherical ;  tetraspores  either  zonate  or  irregularly  divided, 
lining  the  walls  of  the  conceptacles  and  mixed  with  filiform,  slender 
paraphyses. 

On  stones  and  rocks  near  low- water  mark. 

Everywhere  common. 

One  of  our  commonest  species,  which  forms  continuous  thin  crusts,  often  of  consid- 
erable extent,  tinging  the  rocks  with  a  pinkish  or  somewhat  brownish  color;  not 
easily  mistaken  for  any  other  alga  on  our  coast,  except  possibly  young  forms  of 
Petrocelis,  which  Is,  however,  thicker,  more  velvety  in  appearance,  and  darker  in  color. 

Suborder  NEMALIE^. 

(HelmintkocladiecBy  Agardh  &.  Harvey.) 

Fronds  more  or  less  gelatinous  or  occasionally  coated  with  a  c^ca- 
reous  deposit,  filamentous,  branching,  formed  of  an  axial  portion  com- 
posed of  elongated  longitudinal  filaments,  which  give  off  short,  corym- 
bose, horizontal  branches,  which  constitute  the  cortical  portion;  anthe- 
ridia in  tufts  on  the  superficial  cells ;  cystocarps  immersed  in  the  frond, 
borne  on  the  peripheral  filaments,  composed  of  densely  packed  chains 
of  spores  radiating  from  a  central  cell,  either  without  any  proper  enve- 
lope, or  with  a  filamentous  involucre  or  surrounded  by  a  proper  mem- 
branous pericarp ;  tetraspores  t 

A  comparatively  small  suborder,  comprising  species  whose  fronds,  except  in  color, 
resemble  the  fronds  of  the  Ckordarieat  in  the  Phceospwea,  since  they  consist  of  an  axis 
composed  of  longitudinal  filaments  and  a  cortex  of  short,  much-branched  horizontal 
filaments.  All  our  species  are  soft  and  somewhat  gelatinous,  but  the  species  of  Xta- 
gora,  which  abound  in  the  tropics  and  are  found  in  Southern  Europe  and  in  this 
country  in  Florida  and  California,  have  a  more  or  less  distinct  coating  of  carbonate 
of  lime.  The  procarps  and  cystocarps  in  this  suborder  are  very  simple.  There  are  a  few 
species  belonging  to  the  genus  Batraoko^ptrmum  which  occur  in  freeh  water.  In  that 
genus  the  formation  of  the  cystocarps  is  very  simple.  The  trichogyne  and  triohoporo 
are  represented  by  a  single  large  cell,  constircted  near  the  base.  After  fertilization 
the  chains  of  spores  are  formed  directly  from  the  part  below  the  oonstriotion.     In 
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Nemalion  the  procarp  consists  of  a  short  hranch  composed  of  a  few  cells,  the  upper  of  , 
which  enlarges  and  bears  a  hair-like  trichogyne.  The  ftuit  in  NemalUm  has  no  special 
covering,  bat  in  Rdmlnthara  and  HelminthocUidia  the  lower  cells  of  the  procarp  pro- 
duce whorls  of  filaments  which  form  an  involucre  aronnd  the  spores,  and  in  Scinaia 
they  produce  a  membranous  sack  which  opens  at  the  apex,  so  that  when  ripe  the  fruit 
eoosists  of  a  conceptacle  opening  outwards,  at  whose  base  is  borne  a  tuffc  of  spores 
arranged  in  filaments.  With  regard  to  the  tetraspores  in  the  present  suborder,  a  dif- 
ference of  opinion  exists.  Contrary  to  what  is  found  in  other  Floridea,  the  cysto- 
cirpic  individuals  are  common,  whereas  tetrasporic  individuals  are  unknown  except 
in  Nmalion,  in  which  genus,  on  the  authority  of  Agardh,  they  are  borne  in  the  super- 
ficial oellt  and  are  tripartite. 

NEMALION,  Duby. 

(From  vrifia^  a  thread.) 

Fronds  gelatinous,  cylindrical,  solid,  repeatedly  dichotomous,  cortical 

filiunents  corymbose,  giving  off  descending  branches,  which  unite  with 

the  axial  filaments;  antheridiain  tufts  on  the  superficial  cells;  procarps 

borne  at  the  base  of  the  corymbose  branches,  consisting  of  few  cells; 

cystocarps  immersed,  without  special  covering,  sporiferous  filaments 

radiating  from  the  trichophore;  "tetraspores  tripartite  in  the  superfi- 

mX^  cells.    (Agardh.) 

A  small  genus,  comprising  seven  or  eight  species,  only  one  of  which,  N,  mul^fiduiUf  is 
widely  diffused. 

ST.  MULTIFIDUM,  Ag.,  Phyc.  Brit,  PL  36.  (Mesoghia  multifiday  Ag., 
Syst)    PL  12,  Pig.  1. 

Fronds  brownish  purple,  lubricous,  two  to  eight  inches  long,  cyhndri- 
eal,  several  times  dichotomous,  axils  obtuse. 

On  exposed  rocks  at  low- water  mark.    Summer. 

From  Watch  Hill,  R.  L,  northward;  Euroi>e. 

Not  uncommon  on  rocks  exposed  to  the  action  of  the  waves.  Commonly  found  with 
cjvtoeaips,  hut  no  tetraspores  have  heen  seen  on  American  specimens.  In  the  Nereis 
the  species  is  said  to  have  heen  collected  at  Bangor,  Maine,  by  Mr.  Hooper.  This 
most  be  an  error,  however,  since  Bangor  is  on  the  Penobscot  River,  above  the  limit  of 
BsU  water.  Specimens  of  the  present  species  are  so  gelatinous  as  to  dry  with  diffi- 
(^ty.    They  should  be  exposed  in  the  air  for  two  or  three  hours  before  pressing. 

SCINAIA,  Bivona. 

(In  honor  of  Dommioo  Sdnaj  of  Palermo.) 

Fronds  subgelatinous,  dichotomous,  cylindrical  or  compressed,  axis 
small,  composed  of  slender  colorless  filaments,  horizontal  filaments  end- 
ing in  short  corymbs  of  small,  round,  colored  cells,  the  centers  of  all  the 
eorymbs  bearing  large,  colorless,  cylindrical  cells,  which  by  their  juxta- 
position form  an  epidermis  over  the  whole  frond ;  antheridia  in  small 
tofts  on  the  superficial  cells ;  cystocarps  borne  just  below  the  cortical 
l^yer,  consisting  of  membranous  sacks  opening  externally,  with  a  tuft 
^  spore-bearing  filaments  attached  to  the  base;  tetraspores  unknown. 
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A  small  genns,  containing  at  the  most  only  four  or  five  species,  of  wMch  8,  fund- 
lata  is  widely  distributed.  The  genus  is  unmistakable  on  microscopic  examination  by 
the  slender  axis  and  large  colorless  cylindrical  cells  which  cover  the  surfiioe  of  the 
fronds,  and  by  the  peculiar  cystocarps  which  are  visible  to  the  naked  eye  as  dark  red 
grains  just  under  the  surface.  The  species  should  be  studied  from  living  or  alcoholic 
specimens,  since,  owing  to  the  delicate  substance,  pressed  specimens  are  badly  dis- 
torted. 

S.  FURCELLATA,  Bivona.  {Ginannia  furoellata^  Mont.;  Pbyc.  Brit., 
PL  69, — S.furoellatay  Notes  Algologiques,  PL  G.) 

Fronds  solitary  or  clustered,  cylindrical,  rising  from  a  disk-like  base, 
several  times  dichotomous,  divisions  regular,  apices  obtuse. 

On  stones  and  sbells  in  five  to  ten  fathoms. 

Newport,  R.  I,,  Bailey  ;  Gay  Head,  Mass.,  W.  G.  F. 

A  rare  species  with  us,  but  widely  distributed  throughout  the  world,  being  found  in 
most  warm  seas.  In  size  and  regularity  of  its  dichotomous  branching  it  resembles 
PotyidesrotunduSf  but  is  much  more  delicat'O  in  substance  and  brighter  oolored.  With 
us  it  is  only  known  at  a  considerable  depth  and  in  rather  cold  waters,  but  in  the  Med- 
iterranean it  is  frequent  in  warm  shallow  waters.  It  is  not  uncommon  on  shells  of 
Mytilm  near  the  Devirs  Bridge,  Vineyard  Sound,  Mass.,  and  is  found  washed  adioro 
in  the  neighboring  beach  of  Gay  Head.  The  Califomian  form  of  what  is  supposed  to 
be  the  same  species  is  much  more  robust,  and  the  var.  undalaa,  which  Montagne  con- 
sidered a  distinctspecies,  is  somewhat  compresed  and  constricted  at  intervals.  When 
pressed  the  specimens  are  quite  flat  and  the  axis  is  plainly  seen,  giving  the  appearance 
of  a  membranous  frond  with  a  midrib. 

Suborder  SPERMOTHAMNIEJE. 

Fronds  filamentous,  monosiplionous,  branching;  antheridia  tnfted; 
cystocarps  involucrat^e,  siwres  borne  free  on  the  surface  of  a  lobulated 
mass  produced  by  the  carpogenic  cells. 

lu  this  suborder  we  would  place  Spermoikam/nUm  and  Bometia,  separat-ed  from  Col- 
lithamnion  and  Qriffithsiaf  respectively,  in  consequence  of  the  spores  being  borne  tree, 

SPERMOTHAMNION.  Aresch. 

(From  anepiiaj  a  seed,  and  ^afiviov,  a  small  bush.) 

Fronds  tufted,  composed  of  procumbent  monosiphonous  lilaments 
attached  to  the  substratum  by  disk-shaped  cells  and  vertical  branching 
filaments ;  antheridia  sessile  on  the  inner  side  of  the  branches,  composed 
of  oval  or  cylindrical  masses  of  small  cells ;  cystocarps  terminal  on  the 
branches,  surrounded  by  an  involucre  of  short  incurved  branchlets,  spores 
free  from  one  another  and  not  surrounded  by  a  gelatinous  envelope ; 
tetraspores  tripartite,  single  or  aggregated,  borne  on  the  inner  side  of 
the  branchlets. 

A  small  genus,  comprising,  as  far  as  known,  less  than  half  a  dozen  species,  separated 
from  Calliikamnion  because  the  spores  at  maturity  are  borne  free  on  the  surface  of  a 
lobulated  mass  which  arises  from  the  development  of  the  carpogenic  cells,  and  not^  as 
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in  CamtkamnUm,  held  together  by  a  golatmous  oavelope.  The  trichophoric  apparatus 
and  the  early  stages  of  the  development  of  thecystocarps,  however,  scarcely  differ  in  the 
two  genera.  The  species  oi Spermothumnion  have  been  considered  related  to  Wrangolia, 
but  if  we  are  to  regard  W,  peinoilUUa  as  the  type  of  the  last-named  genus,  as  has  been 
done  by  Thuret  and  Bornet  in  Notes  Algologiques,  the  resemblance  is  not  close.  In  spite 
of  the  fact  that  the  fruit  of  Spermothamnion  is  not  a  true  favella,  there  is  little  doubt 
that  the  genus  should  be  placed  in  the  Ceramieos,  near  Callithamnion.  The  development 
of  the  genus  has  been  very,  thoroughly  studied  and  has  formed  the  subject  of  several 
admirable  papers,  among  which  may  be  mentioned  Pringsheim's  account  of  S,  roaeolum^ 
in  his  Beitrage  zur  Morphologic  der  Meeres-Algen ;  Nsegeli  on  8,  Tumeri  and  hermaphro- 
dUtim^  in  Beitriige  zur  Morphologic  und  Systematik  der  Ceramiacete ;  and  Thuret  and 
Bornet  on  Spermothamnion  flabellatum,  in  Notes  Algologiques. 

S.  TUBNEBI,  Arescli.  (CalUthamnion  Turnerij  Ag.;  Phyc.  Brit,  PL 
179;  Ner.  Am.  Bor.,  Part  III,  p.  241.— &  roseolunty  Pringsh.,  1.  c,t — 
Eerpothamnian  Tumeric  Nseg.) 

Fronds  forming  densely  matted  tufts,  procumbent  filaments  branch- 
ing, attached  by  disk-like  cells,  vertical  filaments  one  to  three  inches 
Ugh,  simple  or  slightly  branching,  naked  below,  pinnate  above  with 
opposite  or  sometimes  alternate  spreading  pinnate  branches,  ultimate 
branches  long  and  slender,  often  ending  in  a  hair;  anthfiridia  ovate  or 
cylindrical,  sessile  on  the  upper  side  of  the  branches ;  cystocarps  involu- 
crate,  terminal  on  the  branches )  tetraspores  tripartite,  borne  on  the 
upper  side  of  the  ramuli,  either  solitary  and  pedicellate  or  clustered  and 
sessile  on  short  fastigiate  branches. 

Var.  VARIABILE,  Harv. 

Branches  and  branchlets  alternate  or  secund. 

In  very  dense  tufts  on  alg»  at  low- water  mark  or  in  deep  water. 

Common  in  Long  Island  Sound ;  var.  variabiles  Boston,  Dr.  Durkee, 

A  species  which  is  often  found  washed  ashore  in  dense  globose  tufts  from  our  southern 
limit  to  Nantucket.  At  the  latter  locality  it  is  often  fouud  in  very  large  quantiti^ 
washed  from  deep  water  by  the  surf  on  Siasconsett  Beach.  The  filaments  are  delicate 
and  of  a  pleasant  lake  color.  North  of  Cape  Cod  the  species  is  hardly  known  with  cer- 
tainty. Specimens  collected  at  Noank,  Conn.,  have  both  tetraspores  and  young  cysto- 
carps on  the  same  individual,  but  we  have  never  seen  antheridia  on  American  speci- 
mens. Our  plant  seems  to  be  the  same  as  that  figured  by  Pringsheim  under  the  name 
of  5.  roseolum,  and  also  corresponds  closely  to  the  species  of  that  name  in  Algae  Scandi- 
naviciB,  No.  83.  It  appears  without  doubt  to  be  the  C,  Tameri  of  the  Phycologia  Bri- 
tannica  and  the  Nereis,  but  we  are  unable  to  say  whether  it  is  the  true  C,  roseolum  o£ 
Agardh. 

Suborder  CERAMIE^. 

Fronds  filamentous  or  compressed,  either  monosiphoncms  or  with  a 
more  or  less  corticated  monosiphonous  axis ;  antheridia  in  sessile  tufts 
or  patches  or  in  a  series  of  whorls }  cystocarps  (fjavell8&)  composed  of 
spores  arranged  without  order  and  surrounded  by  a  gelatinous  envelope^ 
Baked  or  involucrate. 
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A  large  order  of  filamentous  algs,  many  of  which  are  monosiphonons  thronghont, 
while  others  are  corticated  either  throughout  or  partially.  The  position  of  the  anthe* 
ridia  and  tetraspores  varies  in  the  different  species.  The  cystocarp  is  a  favella,  which 
is  either  naked  or  surrounded  by  an  ihvolncre  arising  fh>m  the  cells  below  the  carpo- 
genic  cells.  In  cases  whore  the  frond  consists  of  an  axis  with  dense  whorls  of  branches 
the  favelliB  may  be  partly  concealed  but  not  really  immersed  in  the  fh>nd.  The  order 
is  tolerably  distinct.  The  fronds  resemble  closely  those  of  the  Wrangeliece,  and  on 
the  other  hand  the  order  passes  gradually  into  the  CryptonemiecB  by  the  genera  Gtoton- 
pkonta^  Caloaiphoniay  and  Nemastoma,  in  which  the  fruit  is  properly  a  favella,  bnt  is  im- 
mersed in  the  comparatively  dense  outer  portion  of  the  frond  instead  of  being  free  as 
in  the  (kramiea.  In  fact,  it  is  difficult  to  say  in  which  suborder  Gloiosiphonia  should 
be  placed. 

1.  Tetraspores  external,  occupying  the  place  of  a  braiiclilet  or  nltimate 

cell  3 

2.  Tetraspores  wholly  or  partly  immersed,  formed  from  the  corticating 

cells 4 

3.  Fronds  filamentous,  monosiphonons,  or  with  a  false  cortex  composed 

of  descending  filaments,  favellao  naked  or  with  only  a  rudiment- 
ary involucre Callithaminon. 

Fronds  filamentous,  monosiphonons,  dichotomous,  favellae  involu- 
crate  (hiffitfma. 

Fronds  filamentous,  branches  densely  whorled  on  the  axis,  favellss 
involucrate Halurus. 

Fronds  compressed,  corticated,  decompound-pinnate,  favelte  involu- 
crate  PtUotu. 

4.  Fronds  filamentous,  monosiphonons,  cortications  at  the  nodes  and 

extending  over  the  intemodes Ceramium. 

CALLITHAMNION,  Lyngb. 
(From  KtM^oCy  beauty,  and  •dcuviovy  a  small  shrub.) 

Fronds    filamentous,    branching,    filaments   either    monosiphonons 

throughout  or  becoming  corticated  by  the  growth  of  descending,  rhizoi- 

dal  filaments ;  antheridia  forming  hemispherical  or  ellipsoidal  tufts  on 

the  branches;  cystocarps  composed  of  irregular  masses  of  roundish 

spores  covered  by  a  gelatinous  envelope  (favellae) ;  tetraspores  tripartite, 

cruciate,  or  polysporic ;  seirospores  present  in  some  species. 

A  large  and  beautiful  genus,  of  which  nearly  150  species  have  been  described.  Al- 
though the  genus  has  been  divided  into  a  number  of  smaller  genera,  the  number  of 
species  still  retained  in  Callithamnion  proper  is  large.  Naegeli,  in  his  paper  on  the  Mor- 
phology of  the  Ceramiacess,  divides  Callithamnion  into  a  nnmber  of  genera  and  sub- 
genera, but  we  have  thought  best  to  retain  the  genus  in  an  extended  sense,  regarding 
Nffigeli's  division  as  subgenera.  Spermoihamnion,  included  by  Naegeh  in  Herpoihamniumf 
has  been  separated  because  the  cystocarpic  fruit  is  not  strictly  a  favella  as  in  CaUUkam- 
nUm  proper.  Seiroapora  is  still  retained^  although  it  is  possible  that  it  could  safely  be 
separated  as  a  distinct  genus.  The  frond  in  Calliihamnion  is  composed,  in  the  beginning, 
of  rows  of  cells  arranged  in  branching  filaments.  In  the  subgenus  RkodochorUm,  whose 
relative  x>OBition  is  donbtfril  because  the  cystocarps  have  not  yet  been  observed,  there 
are  procumbent  filaments,  from  which  arise  vertical  branching  filaments.    In  the  other 
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q)ecie8  of  CdOUkamtUan,  as  here  nnderstood,  the  procambent  filaments  are  wanting  or 
imperfectly  developed,  and  the  erect  filaments  either  remain  thronghont  monosipho- 
Doas,  that  is  composed  of  single  rows  of  cells,  or  become  corticated  by  the  growth  of 
descending  filaments,  which  proceed  either  from  the  base  of  the  branches  or  from 
the  ceUs  of  the  main  filaments.  The  false  cortication  formed  by  the  interlacing  of 
these  filaments  is  precisely  analogoas  to  what  is  fonnd  in  some  species  of  Eetooarpus 
and  related  genera.  The  filaments  in  CdllUhamMUm  are  either  all  indeterminate  in 
growth,  or  else,  as  in  the  subgenns  AnHthamman,  they  are  of  two  kinds ;  the  main  fila- 
ments being  indefinite  and  the  branches  definite,  so  that  we  have  indefinitely  elongating 
stems  clothed  with  short,  definite  branches,  or,  to  nse  the  expression  of  Nsegeli,  with 
leaves.  The  a  ntheridia  are  generally  in  the  form  of  short  tnfts  of  hyaline  cells,  situated 
on  the  upper  branches.  In  the  present  genus  it  is  not  rare  to  find  species  in  which 
antberidia,  eystocarps,  and  tetraspores  are  b<Miie  on  the  same  individnals,  a  union 
rarely  to  be  seen  in  the  Flcridea,  The  eystocarps  are  often  binate,  which  is  easily 
understood  if  one  considers  the  structure  of  the  procarp,  which  is  formed  as  follows: 
One  of  the  cells  of  the  young  branches  enlarges  and  is  then  divided  by  partitions  par- 
allel to  the  length  of  the  branch  into  a  centi-al  or  axial  cell  and  a  number  of  peripheral 
ceUs,  generally  four.  One  of  the  peripheral  cells  is  then  divided  into  an  npi>er  and 
one  or  more  lower  cells  by  a  transverse  partition,  and  the  upper  cell  then  loses  its  color 
and  grows  upwards  into  a  very  long  trichogyne.  The  antherozoids  unite  with  the 
tipof  the  trichogyne,  and  the  fertilizing  infiuence  is  propagated  through  the  tricho- 
gyne and  the  cells  at  its  base  to  the  two  lateral  peripheral  cells,  which  then  enlarge 
sod  divide  on  opposite  sides  of  the  axis  and  form  eventually  a  bipartite  faveUa.  The 
tetraspores  are  either  tripartite  or  cruciate.  In  the  subgenus  Seirospora  there  is  a 
form  of  non-sexual  spore  known  as  seiroepores,  in  which  at  the  extremity  of  the 
branches  are  formed  tufts  composed  of  chains  of  oval  bodies,  each  one  of  which  is 
capable  of  germinating. 

As  is  apt  to  be  the  case  in  a  large  genus,  the  species  of  Callithamnion  are  not  well 
defined.  Certain  groups  of  species  are  distinct,  but  writers  are  not  agreed  as  to  the 
limits  of  the  species  in  each  group.  By  some  a  great  many  species  are  allowed  which 
others  regard  as  mere  varieties.  On  our  coast  C.  BaiUyi,  C,  bysaoideum,  C  corymb 
ima,  and  perhaps  others  might  be  indefinitely  split  up,  but  we  have  preferred  to  adopt 
the  opposite  view.  Within  oertain  limits  collectors  may  be  expected  to  make  out  our 
species  of  CaUiihamnion,  but  it  must  often  happen  that  forms  are  found  which  cannot 
with  certainty  be  referred  to  any  of  the  described  species.  That  snch  forms  are,  as  a 
mle,  new  species  cannot  be  accepted,  but  botanists  having  large  sets  of  species  of  the 
present  genus  soon  become  very  liberal  in  the  interpretation  of  q^eoific  limitations. 

Subgenus  RHODOCHORTON,  Nseg. 

Fronds  composed  of  procumbent  filaments,  fbom  which  arise  Terticsd 
monopodial  filaments;  cortications  wanting;  tetraspores  cruciate. 

C.  BoTHn,  Lyngb.  {Bhodochorton  Bothiiy  N»g. — Thamnidium  Bothiij 
Thnret^  in  Le  Jolis's  Liste  des  Algues  Marines  de  Cherbourg,  PI.  5, 
Kgs.  1-2.-0.  Bothiiy  Phyc.  Brit,  PI.  120  6.) 

Fronds  forming  indefinite  patches  half  an  inch  high,  vertical  filaments 
slender,  naked  below,  bearing  a  few  erect,  appressed  branches  above, 
which  become  at  the  tune  of  fructification  congested  and  corymbose, 
bearing  at  their  tips  cruciate  tetraspores;  antheridia  and  eystocarps 
unknown. 

Forming  dense  vdvety  patches  on  rocks  between  tide-marks. 
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Common  from  New  York  northward;  California;  Europe. 

A  common  species,  especially  frequenting  the  under  surface  of  rocks  and  stones  near 
low-water  mark.  It  has  not  yet  been  found  with  us  in  fruit,  but  Califomion  speci- 
mens bear  tetraspores.  In  Europe  the  time  of  fructification  is  the  spring,  and  the 
species  should  be  examined  at  that  season  on  our  own  coast.  Harvey  states  that  !he 
tetraspores  are  tripartite,  but  other  writers — as  Thuret,  Agardh,  and  Na&geli — agree 
in  asserting  that  they  are  cruciate.  In  Califomian  specimens  the  formation  of  the 
tetraspores  is  somewhat  irregular,  and  although  in  most  cases  the  cruciate  division  is 
plain  enough,  in  others  it  seems  to  be  rather  tripartite. 

Subgenus  ANTITHAMNION,  Thuret. 

Branches  opposite  or  whorled,  without  cortication ;  tetraspores  cru- 
ciate. 

C.  CBUCIATUM,  Ag.  {Antirhamnion  crudatum^  Naeg. — 0.  crudatumj 
Phyc.  Brit.,  PI.  164.) 

Fronds  tufted,  one  or  two  inches  high,  main  branches  sparingly  and 
irregularly  branched,  secondary  branches  short,  borne  in  twos  or  fours 
just  below  the  nodes,  always  regularly  opposite,  and  when  in  twos  the 
succeeding  pairs  at  right  angles  to  one  another,  below  subdistant,  at 
the  apex  densely  approximate  and  corymbose,  pinnate  with  erect,  alter- 
nate, distichous  branchlets;  tetra8i)ores  cruciate,  sessile,  or  shortly 
stalked  at  the  base  of  the  secondary  branches. 

On  wharves  at  low- water  mark  and  on  algae  in  shallow  water. 

Red  Hook,  K  Y.^ Harvey;  Orient,  L.  L;  Noank,Conn.5  Wood's  Holl 

and  several  localities  in  Vineyard  Sound,  W.  O.  F.;  Europe. 

Not  commoD,  but,  on  the  other  hand,  not  rare  south  of  Cape  Cod.  It  is  a  small  and 
not  very  beautiful  species  when  growing,  but  rather  pretty  when  pressed.  It  is  dis- 
tinguished from  the'  ibllowing  species  by  its  small  size  and  sparingly  branched  main 
branches  and  by  its  tetrastichous,  not  distichous,  secondary  branches,  which  are 
densely  approximate  at  the  tips,  so  that  in  dried  specimens  the  plant  is  rather  pale 
except  at  the  tips.  Cystocarps  and  antheridia  have  never  been  found  on  our  coast. 
Crouan  states  that  the  cystocarps,  which  are  rare,  are  large,  rounded,  and  slightly 
lobed.  The  branches  of  the  present  species,  as  well  on  our  own  shore  as  in  £uro|>e) 
are  beset  with  small  cysts  with  oily  contents— the  Chyiridium  plumulos  of  Cohn.  Tho 
same  parasite  is  also  found  on  the  branches  of  C.  PylaiscBi  and  C.  plumula  on  the  Kew 
England  coast. 

C.  FLOCCOSUM,  Ag.  {€,  floccosum,  Phyc.  Brit.,  PL  Sh-^Pterotham- 
ni(m  floccosuMj  Nag.) 

Fronds  three  to  six  inches  long,  capillary,  main  branches  irregularly 
and  sparingly  branched  below,  above  with  numerous  alternate  branches, 
which  give  the  tips  of  the  frond  a  rhombic-ovoid  outline,  clothed  through- 
out with  short,  simple,  opposite,  distichous,  subulate,  secondary  branches  j 
tetraspores  cruciate,  sedsile  or  on  short  stalks  on  the  lower  part  of  tbe 
secondary  branches. 
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Oq  submerged  algse. 

Eastport,  Maine,  W.  G.  F.;  Portiand,  Maine,  C.  B.  Fuller;  Glouces- 
ter, Mass.,  Mrs.  Bray  and  Mrs.  Davis;  South  Boston,  Dr.  Durhee; 
Northern  Euroi>e. 

A  beaatifal  and  easily  distingnished  species,  found  only  in  the  colder  waters  of  the 
Atlantic,  a  variety  occurring  as  far  south  as  South  Barbara,  on  the  coast  of  California. 
It  is  apparently  not  uncommon  in  spring  ^m  Boston  northward,  sometimes  occurring 
in  company  with  C.  Pylaism.  It  is  rare,  however,  on  the  northern  coast  of  Scotland. 
It  is  easily  distinguished  from  its  allies  in  this  latitude  by  the  simple,  subulate,  sec- 
ondary branches  with  which  the  main  branches^ are  clothed  throughout. 

C.  Pylais^i,  Mont.  {Wrangelia  Pylaiscdj  Ag.  Sp. — 0.  Fylaisoeiy 
Ner.  Am.  Bor.,  Pai-t  II,  PI.  36  b. — Pterothamnion  Pylaisceiy  Nseg.) 

Fronds  three  to  six  inches  long,  main  branches  alternately  decom- 
pound, secondary  branches  short,  rather  stout,  opposite,  distichous, 
ouce  or  twice  pinnate  with  short  subulate  ramuli;  tetraspores  cruciate, 
sessile  on  theramuli ;  fAvellse  binate  on  the  upper  branches. 

On  wharves  and  algae  below  low-water  mark. 

Orient,  L.  1^,  Miss  Booth;  Wood's  HoU,  Mass.;  and  common  from 

l^ahant  northward. 

a  common  species  of  the  Atlantic  coast  from  Boston  northward,  but  much  less 
aliuodant  southward.    It  is  found  early  in  the  spring  on  wharves  and  washed  ashoi-e 
with  other  algse,  but  in  the  summer  it  is  only  seeu  in  a  dwarfed  and  battered  condi- 
tion.   It  is  sometimes  found  in  company  with  C,  Americanum^  and  it  is  by  no  means 
beyond  a  doubt  that  the  two  species  are  reaUy  distinct.    In  C.  PylauKgi  the  filn- 
Bieuts  are  more  robust,  and  the  cells  themselves  shorter  and  broader  than  in  C. 
Americanum,  the  main  branches  are  less  decompound  and  spreading,  and  the  apical 
branches  are  more  erect  and  compact.    It  is,  however,  in  the  secondary  branches 
tLat  the  difference  is  best  seen.    In  C.  PtflaiscBi  they  are  short  and  thick,  and  the  ulti- 
Biate  divisions  are  broadly  subulate.    In  C,  Americanum  they  are  long,  slender,  and 
flexuoos.    Those  who  have  only  seen  the  typical  forms  of  the  two  species  would 
scarcely  believe  that  they  were  not  very  distinct  species.    The  collector,  however, 
eiipecially  on  our  northern  coast,  often  finds  transitions  between  the  two.    At  the  time 
the  Nereis  was  written  the  cystocarpic  fruit  was  unknown,  and  the  species  seemed  to 
Agardh  to  belong  rather  to  the  genus  Wrangelia.    The  fruit,  which  is  not  uncommon 
in  the  spring,  is  distinctly  the  same  as  in  CallUhamnionf  and  is  a  true  favella.    Tlie 
autheridia  differ  from  those  of  C.  corymboeum  and  its  allies.     Instead  of  forming  ses- 
Bile,  hemispherioal  tufts  on  the  internodes  of  the  branches,  as  in  the  last-named  spe- 
cies, the  antheridia  of  C.  Fylaiscei  are  in  the  form  of  rather  loosely  branching  tufts 
inserted  at  the  nodes  of  the  secondary  branches,  and  occupy  the  position  of  the  ulti- 
mate branches,  reminding  one  somewhat  of  the  antheridia  of  C.  graniferum,  Menegh., 
figured  by  Zanardini  in  Phycologia  Adriatica,  PL  11,  or  the  figure  of  C.  polysper- 
sin>  in  Phycologia  Britannica.    As  far  as  our  observations  go,  the  antheridia  and 
cystocarps  of  the  present  species  are  on  different  individuals.    The  color,  when  dried, 
IS  usually  somewhat  brownish,  and  decidedly  less  rose-colored  than  in  C.  Americanum, 

C,  Americanum,  Harv.,  Nereis  Am.  Bor.,  Part  II,  p.  238,  PI.  36  a. 
{Pterothamnion  Americanum^  Naeg.) 

Pronds  three  to  six  inches  long,  capillary,  main  branches  alternately 
nauy  times  toanohed,  ultimate  divisions  plumose,  secondary  branches 
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rather  long  and  slender,  opposite,  in  twos  or  occasionally  in  fours,  gen- 
erally distichoas,  widely  spreading,  once  or  twice  pinnate,  nitimate 
divisions  opposite  or  second,  long  and  slender;  tetraspores  cmciate, 
sessile  on  the  npper  side  of  the  secondary  branches ;  favellse  binate. 

Exs. — Alg.  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  No.  89. 

On  wharves  and  alg»  below  low- water  mark.    Spring. 

From  New  Jersey  ncnrthward.  - 

A  oommon  and  yery  beaatifal  species^  more  abundant  in  Long  Island  Sound  than 
farther  northward.  It  varies  considerably  in  the  compactness  of  the  branching  and 
the  tenuity  of  the  cells.  The  species  with  which  it  is  likely  to  be  confounded  is 
C,  PylaUai^  as  already  indicated.  The  long  and  slender  secondary  branches  are  less 
regularly  placed  than  in  some  other  species  of  the  subgenus,  and  they  are  not  always 
distichous  nor  opposite,  although  that  is  generally  the  case.  We  have  also  seen  a 
specimen  on  which  both  tetraq^ores  and  cystocarps  were  found  together. 

0.  PLtJMUiiA,  Lyngb.,  Phyc  Brit,  PL  242. 

Fronds  two  to  four  inches  long,  main  branches  alternately  decom- 
pound, secondary  branches  opposite  or  in  fonrs,  distichons,  short, 
recurved,  pectinate  on  the  upper  side  witii  1-3  pinnated  branchlets; 
tetraspores  cruciate,  shortly  pedicellate  on  the  branches. 

On  wharves  and  on  shells  in  deep  water. 

Long  Branch,  N.  J.,  Harvey;  Orient,  L.  I.,  Miss  Booth;  on  steamboat 

wharf,  Newport,  B.  I. ;  dredged  in  8-10  fathoms,. Gay  Head,  W.  O.  F. ; 

off  Block  Island,  Professor  Eaton. 

A  rare  species  on  the  American  coast,  and  known  in  but  few  localities.  It  is  found 
occasionally  on  wharves  Just  below  low- water  mark,  but  more  firequently  on  shells  in 
from  five  to  ten  fathoms.  It  is  tolerably  abundant  off  the  Devil's  Bridge,  near  Oay 
Head,  where  it  is  found  in  company  with  Lomeniaria  ro8ea.  It  is  one  of  the  most  easily 
recognized  species  of  the  genus  found  on  our  coast.  The  branches  are  beautifully 
symmetrical  and  distichous,  two  opposite  branches  being  given  off  from  each  cell,  or 
occasionally  there  are  four  in  a  whorl,  two  being  smaller  than  the  others.  The 
branches  are  recurved  and  furnished  on  the  upper  side  only  with  1-3  pinnate 
branchlets. 

Subgenus  PLEONOSPORIUM,  Naeg. 

Fronds  erect,  pinnate,  cortication  wanting;  antheridia  cylindrical  on 
the  npper  branches;  favellffi  terminal,  involucrate;  tetraspores  polj- 
sporic. 

C.  BoBBEBi,  Ag.,  Phyc.  Brit.,  PI.  159. 

Fronds  dic&cious,  densely  tufted,  monosiphonoos,  with  a  few  rhizoidal 
filaments  at  the  base,  filaments  one  to  four  inches  long,  capillary,  main 
branches  several  times  pinnate,  branches  beset  in  lower  part  with 
usually  simple,  elongated  branchlets,  distichonsly  pinnate  above,  ulti* 
mate  ramifications  broadly  ovate  or  triangular  in  outline,  bianchleta 
naked  below ;  antheridia  cylindrical ;  tetraspores  sessile  on  the  uppex* 
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bmnchlets,  nmneroaSf  tripartite  or  polysporic;  &vellaB  terminal  on 
lateral  branches,  nsually  composed  of  several  distinct  lobes,  furnished 
with  an  involucre  by  the  growth  of  a  few  incurved  accessory  branches 
below. 

On  wharves  and  Fuci. 

New  York,  Savvey;  New  Haven,  Professor  Eaton;  Newport;  New 
Bedford;  Wood's  HoU;  Europe. 

Apparently  rather  a  oommon  species,  especially  on  wharves  and  Fud  at  low«water 
mark.  The  ai>ecie8  is  easily  recognized,  when  in  frnit,  by  the  polysporic  tetraspores 
and  by  the  faTells,  which  are  terminal,  not  lateral,  as  in  the  rest  of  onr  species,  and 
hsve  a  sort  of  InTolncre  formed  by  the  growth  of  accessory  ramnli  from  the  cells  Jnst 
below  the  fiavellie.  When  sterile  the  species  may  be  recognized  by  the  regular, 
broadly  pinnate  tips,  at  the  end  of  nearly  naked  branches.  We  have  fonnd  both  poly- 
spores  and  favelke  on  American  specimens ;  and  in  spite  of  the  fact  that  oar  plants  are 
ilways  more  slender  than  European  forms  of  the  species,  there  can  be  almost  no  donbt 
that  we  have  the  trae  C.  Borreri,  Whether  aU  the  sterile  forms  referred  by  Ameri- 
esB  botanists  to  C  Bomri  are  correctly  determined  is  doubtful.  Some  perhaps  belong 
rather  to  C.  roseum.  The  present  species  is  placed  by  Bomet  in  the  genus  Corynosporaf 
because  of  the  terminal  and  involcurate  favellfls  and  polysporic  tetraspores.  As 
writen  differ  about  the  limits  of  CarjfnotporOy  we  have  kept  the  species  in  Calliiham' 
nion,  although  in  some  respects  it  differs  from  the  rest  of  the  genus,  and  the  young 
stages  of  the  cystocarps  remind  one  strongly  of  Spermothamnion,  The  fruit  is,  how- 
ever, a  true  favella.  The  number  of  spores  in  the  polyspores  in  American  specimens 
larely  exceeds  8  or  10,  whereas  N»geli  puts  the  number  as  high  as  20-28  in  European 
specimens.  As  usually  found  in  early  summer,  the  species  is  small  and  delicate,  but 
later  it  becomes  coarse.  Specimens  collected  as  late  as  possible  in  the  autumn  are  to 
be  desired,  and  the  number  of  spores  in  a  polyspore  should  be  ascertained  more  defi- 
nitely. In  Contributiones  ad  Algologiam  et  Fungologiam,  p.  44,  PI.  23,  Fig.  1, 
Reinseh  describes  and  figures  a  CaUithamnion  Lahradarensef  which  is  said  to  have  poly- 
spores—whether  a  polysporic  condition  of  C.  floocoewm  or  not  can  hardly  be  deter^ 
mined  from  the  description. 

Subgenus  EUCALLITHAMNION. 

FroDds  erect,  oortications  generally  present ;  antheridia  in  tufts,  either 
enthenodesor  intemodesof  thebranchlets;  tetraspores  tripartite ;  fsif 
velte  usually  binate,  lateral. 

Sect  L  Pbnnat JE, 

Growth  monopodial^  fronds  distichousljf  pinnate^  pinnce  alternate^  corii- 
cations  rudimentary  or  wanting. 

C.  BOSEUM,  (Roth),  Harvey,  {0.  roseum^  Phyc  Brit.,  PI.  230.— PAto- 
hotkamnion  rosevm^  Eiitz.) 

Fronds  capillary,  two  to  four  inches  high,  filaments  diffusely  branched 
below,  main  branches  slightly  corticated,  secondary  branches  long, 
flexaous,  distichously  pinnate,  pinn®  crowded  at  the  ends  of  the  branches, 
long,  spreading  or  slightly  incurved ;  antheridia  in  tufts  on  the  nodes 
of  the  brandilets;  tetraspores  tripartite,  sessile  on  the  branchlets;  fa- 
vdlo  binate  on  the  upper  branches; 
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'Sew  York  Harbor,  Mr.  A.  R.  Young  ;  Wood's  Holl,  Maas. 

There  most  remain  some  doubt  as  to  the  correct  determination  of  American  speci- 
mens of  the  present  species  in  the  absence  of  firait  of  any  kind.  Sterile  specimens  of 
C.  roseam  are  likely  to  be  mistaken  for  varieties  of  C,  polyepermum  or  C,  Borreru  In 
C.  polyspermum  the  pinn»  are  short  and  snbeqnal,  so  that  the  outline  of  the  tips  of  the 
branches  is  linear  or  oblong,  while  in  C,  roseum  the  pinnw,  which  are  crowded  at  the 
ends  of  the  branches  are  long,  gradually  diminishing  in  size  towards  the  apex,  so  that 
the  plumose  tips  are  pyramidal  or  broadly  ovate  in  outline.  The  filaments  of  C  ro«e«iii 
are  finer  and  more  nearly  rose-colored  than  those  of  C.  Borreri,  and  the  pinnffi  are  less 
regularly  distichous.  Furthermore,  there  are  no  polyspores  in  C  ro«eKm,  and  the 
favelUe  are  not  terminal  and  subinvolucrate  as  in  C.  Borreri,  All  three  of  the  species 
above  named  are  distinct  from  the  species  of  the  following  group  in  their  distichonsly 
pinnate  ramification,  and  all  three  are  reddish,  inclining  to  a  brownish  color.  They 
collapse  when  removed  firom  the  water,  but  are  hardly  gelatinous,  although  all  adhere 
well  to  paper  in  drying. 

C.  POLYSPBRMUM,  Ag.  {C.  polpspermunij  Phyc.  Brit,  PI.  231. — Phle- 
iothamnion  polyspermum^  Kiitz.) 

Fronds  capillary,  cortications  wanting,  two  to  three  inches  high,  main 
branches  irregularly  divided,  with  few  secondary  branches  below,  dis- 
tichonsly pinnate  above,  branches  linear  or  oblong  in  outline,  simply 
pinnate,  pinnae  alternate,  short,  subequal,  incurved,  upper  pinnse  some- 
times pinnulate;  tetraspores  tripartite,  sessile  on  the  upper  side  of 
branchleta ;  favellse  binate  near  the  ends  of  the  branches. 

Hell  Gate,  N.  Y. ;  Jackson  Ferry,  Harvey  ^  Europe. 

The  only  localities  for  this  species  within  our  limits  are  the  two  given  by  Harvey. 
Wo  have  seen  Califomian  specimens  collected  by  Mr.  Cleveland  near  San  Diego,  but 
have  never  found  the  plant  on  the  New  England  coast.  The  species  is  related  to 
C  rosewn  and  is  distinguished  from  it  by  the  short,  subequal  ultimate  branches. 

Sect.  II.  Feuticosa. 

Orowth  aympodialy  main  axis  and  branches  densely  corticated :  branch- 
lets  pectinate  or  pinnate^  ultimate  divisions  alternate  or  secund. 

C.  TETEA<K)NITM,  Ag.  (0.  t^tragonum^  Phyc.  Brit.,  PI.  136.— C.  bracki- 
atumy  Harv.,  1.  c,  PI.  13. — Dorythamnion  tetragonunij  Faeg.) 

Fronds  monoecious,  two  to  six  inches  high,  coarse  and  S]X)ngy,  shrub- 
like,  pyramidal  in  outline,  color  dark  purple,  main  filaments  densely 
corticated,  smaller  filaments  monosiphonous ;  main  axis  i)ercnrrent, 
attached  by  a  disk,  pinnate  with  long,  undivided,  alternate  branches, 
which  are  once  or  twice  pinnate,  the  ultimate  divisions  beset  on  all  sides 
with  short,  stout,  incurved,  acutely  pointed,  fasciculate  branchlets; 
cells  stout,  not  much  longer  than  broad;  antheridia  in  tufts  on  the 
upper  intemodes ;  tetraspores  tripartite,  sessile  on  the  ui)i)er  branch- 
lets;  favellae  binate. 

Common  on  stones  and  algae  below  low- water  mark. 

Long  Island  Sound;  Europe. 
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Our  most  robust  and  coarsest  species,  not  nnoommon  in  Long  Island  Sonnd,  bnt  not 
yet  recorded  north  of  Cape  Cod.  The  color  is  dark,  and  in  the  water  almost  blaok, 
and  the  substance  is  rather  spongy^  the  plant  not  collax>8ing  when  removed  from  the 
Trater,  as  do  most  of  the  New  England  species  of  the  genus. 

C.  Baileyi,  Harv.  (0.  Bailey ij  Harv.,Ner.  Am.  Bor.,  Part  III,  PL 
35  b. — Dorythamnian  Baileyi^  N^Bg.)    PI.  XI,  Pigs.  1-2. 

Fronds  mon<Bciou8,  two  to  four  inclies  high,  setaceous,  shrub-like, 
pyramidal  in  outline,  color  purplish  red,  main  filaments  densely  corti- 
cated, the  rest  monosiphonous ;  main  axis  percurrent,  attached  by  a 
disk,  pinnate  with  long,  undivided,  alternate  branches,  which  are  once 
or  twice  pinnate,  the  ultimate  divisions  beset  on  all  sides  with  rather 
slender,  flexuous,  recurved  or  incurved,  fasciculate  branches;  cells 
several  times  longer  than  broad ;  tetraspores  tripartite,  sessile  on  the 
npper  branchlets ;  antheridia  in  tufts  on  the  upper  internodes ;  fevellao 
binate. 

Var.  LAXA. 

Cortications  less  marked  than  in  the  type,  branchlets  long  and  slen- 
der, divisions  widely  spreading  below,  fe^tigiate  at  the  apex. 

On  ZosterUj  stones,  sponges,  and  algae  below  low- water  mark. 

Common  from  New  Jersey  to  Cape  Cod;  Boston  Bay,  Harvey;  Port- 
land, C.  B.  Fuller. 

As  is  suggested  hy  Harvey  in  the  Nereis  Am.  Bor.,  the  present  species  is  not  only 
very  variable  in  habit,  bnt  it  is  also  difficalt  to  distingaish  some  of  the  forms  from  C 
tebragomnm.  We  are  incUned  to  believe  that  it  would  be  better  to  consider  the  pres- 
ent species  as  a  delicate  form  of  C  tetragonum,  in  which  the  cells  are  longer  and  more 
slender,  the  branchlets  less  dense  and  robnst,  the  color  less  inclined  to  blackish,  and 
the  substance  more  delicate.  If  we  are  to  unite  Bhodomela  aubfuscaf  B.  gr<mli8,  and 
S.  BocM  in  one  species,  as  has  been  done  by  Agardh,  with  good  reason  as  it  seems,  it 
"Would  be  equally  correct  to  unite  C,  Baileifi  and  Ctetragonunif  since  the  difference  in 
babit  might  result  from  variations  of  habitat  and  season.  With  ns,  the  form  here 
referred  to  the  typical  0.  Baileyi  is  more  common  than  C,  ietragonumy  and  is  found  on 
wharves,  on  Zotieray  shells,  and  stones  in  rather  warm  waters  and  sheltered  places, 
while  C.  tetragonum  fjrequents  places  where  there  is  a  cnrrent  of  water,  or  grows  on 
tigs  in  somewhat  exposed  pools.  The  var.  laxa  has  a  diffuse  ramification  and  the 
cortications  are  not  prominent,  and  we  at  one  time  snpposed  that  it  might  be  the  C. 
•Z>ietrkir  of  the  Nereis,  as  far  as  we  could  recollect  the  specimens  of  that  species  in  the 
Harveyan  Herbarium  at  Dublin.  In  such  cases,  however,  it  is  not  safe  to  tru8t  to 
one^s  memory,  and  in  the  present  article  we  are  unwilling  to  express  an  opinion  about 
CDictda. 

Sect  nr.  Byssoid^. 

Branching  monopodial  or  dichotomom.  cortications  present  at  the  hasCj 
ultimate  branches  decompound^  very  delicate^  usually  ending  in  a  hyaline, 
hair. 

C.  BYSSOiDEUM,  Am.  (C.  byssoidcuMj  Phyc.  Brit,,  PI.  262.— Phle^ 
bcflhamnion  byssoides^  KUtz. — Pcecilothamnion  byssoideum^  NsBg.) 
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Fronds  globoaely  tufted,  one  to  three  inches  high^  filaments  very  del- 
icate, slightly  corticated  at  base,  main  branches  many  times  dividedi 
secondary  branches  long  and  flexnoos,  pinnate  with  namerons  pinnately 
compound  branchlets ;  antheridia  sessile  in  tufts  at  the  nodes  of  the 
branchlets ;  tetraspores  tripartite,  sessile  on  the  upper  side  of  branchlets ; 
favellffi  binate  on  the  upper  branches. 

Var.  UNILATEBALB,  Harv, 

Fronds  small  and  very  delicate,  branches  and  branchlets  often  socund. 

Var.  FASTiaiATUM,  Harv. 

Branches  fEistigiate,  the  lesser  ones  densely  ramulose  at  the  tips. 

Var.  Waltebsii,  Harv. 

Upper  branches  distichously  compound-pinnate,  branchlets  patent 

On  Zostera  and  different  algse. 

Common  in  Long  Island  Sound ;  Gloucester,  Mass. 

The  forms  which  have  been  leferred  on  our  coast  to  C,  h^99oideum  and  C  coryw^ 
hosum  are  hopelessly  confused.  Althongh  as  described  by  algologists  the  two  spe- 
cies are  sufficiently  distinct,  In  practice  it  is  difficult  to  say  where  one  begins  and 
the  other  ends.  According  to  the  books,  the  ramification  of  the  upper  branches  it 
dichotomons  in  C.  oorj/mbosuniy  whereas  it  is  always  alternately  pinnate  in  C.  1nf$$oidettWL 
In  some  of  the  forms  of  the  last-named  species,  however,  the  tips  are  corymbose  and 
the  cells  of  the  axis  are  short  and  zigzag  to  such  a  degree  that  the  tips  at  least  appear 
to  be  dichotomons.  Of  the  two  species  in  question,  C,  oorymbowm  is  the  less  delicate 
and  gelatinous,  and  is  not  so  decidedly  rose  colored  as  C.  hys8oideum,hnty  as  far  as  our 
present  information  goes,  although  in  its  typical  form  C,  h^BBindeum  is  not  only  com- 
mon — apparently  more  common  than  in  Europe — but  also  easily  recognizable,  its  ex- 
treme forms  are  not  sufficiently  well  known.  The  Kfltzingian  method  would  be  to 
split  the  species  up  into  four  or  five  new  species.  According  to  Crouan  and  Bomet, 
this  species  has  seirospores. 

C.  OOBYMBOSUM,  (Engl.  Bot.)  Lyngb.  {0.  corymhosumj  Phyc.  Brit,  PL 
272;  fJtudes  Phycol.,  Pis.  32-35. — Pcmlothammion  corymbasumy  Nseg.) 

Fronds  tufted,  two  to  three  inches  high ;  filaments  very  delicate,  cor- 
tications  wanting  except  at  base,  main  branches  several  times  pinnatdj 
or  irregularly  divided,  secondary  branches  pinnate  with  dichotomoosly- 
multifid,  flEkstigiate  branches  which  ^id  in  hyaline  hairs ;  tetraapores 
tripartite  sessile  at  the  nodes  of  the  branchlets,  occupying  the  place  of 
an  ultimate  branchlet;  antheridia  in  tufts,  sessile  on  the  upper  inter- 
nodes;  favellad  binate  on  the  upper  part  of  the  branches. 

Var.  SBCUNDATUM,  Harv. 

Lesser  branches  frequently  secund,  ultimate  brandilets  irr^^nlar, 
scarcely  corymbose. 

On  Zostera. 

Hali&x,  Boston  Bay,  New  London,  Providence,  Earvey.  ISie  vacr 
secundatumy  Massachusetts  Bay,  Oreenport,  Harvey. 
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Wc  kiv«  only  quoted  the  localities  given  by  Harvey,  although  we  have  fonnd  what 
ve  take  to  he  0.  eorymbotum  at  Newport,  Wood's  Holl,  a&d  in  considerable  abnndanoe 
St  Nahant,  always  growing  on  Zoatera.  An  examination  of  the  different  published  ex- 
Bccato  of  European  wziters  would  lead  one  to  think  that  several  different  q>ecieshad 
been  induded  under  tJie  name  of  C.  oorymbo9um.  One  might  doubt  whether  the  foroi 
of  Cieoan,  No.  139,  and  Areechoug,  No.  15,  belong  to  the  same  species.  At  Nahant  the 
fidiae  form  oceurs  as  that  distributed  by  Frmoh  algologists. 

C.  DiETZLS,  Hooper. 

"Fronda  capilhury,  x>ellacidly-aFtionlate  nearly  to  the  base,  the  lower 
part  percnrrent,  distichously-pinnate,  stem  veiny,  branches  alternate, 
simple,  set  at  eack  node  With  short,  alternate,  snbsimple  <n:  pmnato- 
dichotomons  plamnles,  and  often  terminated  by  a  dense  fiofieicle  of 
ramnli,  rachides  zigzag ;  articulations  of  the  stem  six  or  eight  times, 
of  tiie  rachides  three  or  fDiir  times,  oi  the  ramnli  eight  or  ten  times  as 
long  as  broad ;  apices  snbattennate,  obtuse,  or  subacute ;  tetraspores 
elliptical,  trixMurtite,  solitary  on  the  uppermost  ramnli."  (Ner.  Am.  Bor., 
Part  n,  p.  236.) 

Oieeuport,  Mrs.  IHekf. 

Only  known  through  Hie  description  given  by  Harvey  in  the  Nereis.  Harvey  states 
that  it  is  related  to  C.  oorymbosum  and  C,  versicolor.  The  specimens  referred  to  Wood's 
HoU  in  Proc  Am.  Acad.,  1875,  p.  376,  were  probably  incorrectly  determined. 

Subgenus  SEIROSPORA,  Harv. 

Fronds  erect,  main  branches  corticated ;  antlieridia  in  tufts  on  the 
oater  side  of  short  branches;  tetraspores  tripartite;  bispores  and  seiro- 
spoies  present;  cystocarps  destitute  of  enveloping  jelly. 

C.  SEIBOSPEBMTTH,  Griff.  (Seirospora  Oriffithsianaj  Harv.,  Phyc.  Brit., 
PL  21. — Phlebatiiamnion  seirotpermumy  Kiitz. — C.  versicoJorj  var.  seiro- 
iptrmumy  Harv.,  in  Hooker's  Joum.  Bot. ;  PcBcilothammon  seirospermnmj 
Kajg.) 

Fronds  dicecious,  capillary,  two  to  six  inches  high,  pyramidal  in  out- 
line, main  axis  i)ercurrent,  pinnate  with  alternate,  undivided,  lateral, 
branches,  which  bear  secondary  branches  beset  with  delicate,  erect, 
diehotomo-mnltified,  corymbose  branches,  main  branches  corticated, 
smaller  branches  monos^hono^  and  byssoid;  antheridia  in  tufts  on 
the  outside  of  short  bianchlets;  tetraspores  tripartite,  sessile  on  the 
upper  branchlcts,  sometimes  replaced  by  bispores;  seirospores  oval,  in 
manQiform  tufts  at  the  ends  of  the  branches;  cystocarps  composed  of 
radiating  chains  of  spores  without  gelatinous  envelope  (Bomet.) 

On  Zostera,  shells,  and  stones  below  low- water  mark* 

Common  throughout  Long  Island  Sound ;  Salem,  Mass.,  Haarveji. 
8.  Miss.  50 9 
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One  of  the  commonest  and  most  beantifal  of  the  genns  eonth  of  Cape  Cod,  bat  <m\y 
known  in  one  locality  north  of  the  Cape.  It  is  often  brought  up  on  fishermen's  nets, 
and)  as  a  rale,  inhabits  deeper  water  than  most  of  the  genos.  It  often  attains  tte 
height  of  foar  or  five  inches,  and  is  broadly  pyramidal  in  ontline.  The  main  branches 
ire  rather  stoat  and  distinctly  corticated,  bat  the  altimate  ramifications  are  very  soft 
and  flaccid.  With  us  selrosporic  specimens  are  very  common,  making  the  species 
easily  distingaishable,  bnt  no  form  of  tetraspore  or  bispore  has  been  obeerred  on  Amen- 
can  specimens.  According  to  Bomet,  tetraspores,  bispores,  and  seirospores  sometimes 
occur  on  the  same  individuaL  From  a  comparison  of  our  plant  with  authentic  Ea- 
ropeon  specimens  there  can  be  no  doubt  of  the  specific  identity  of  the  two.  Accept- 
ing the  account  of  the  cystocarps  given  by  Bomet,  it  is  extremely  doubtful  whether 
the  species  should  be  kept  in  the  present  genus,  and  perhaps  the  genus  jSetroiporti 
should  be  restored,  not,  however,  as  originally  adopted  by  Harvey. 

SPECIES  INQUIREND-fi, 

G.  TENUE,  Harv.,  Ner.  Am«  Bor.,  Part  111,  p.  130.  {OriffUJiHa  fennit, 
Ag.) 

'^  Filaments  tufted,  ultra-capillary,  irregularly  much  branched,  diffuse, 
flexuous,  the  branches  and  their  divisions  very  generally  secund^  spring- 
ing from  the  middle  of  the  intemodes  ^  ramuli  tew  and  distant^  i>atent, 
filiform,  beset  toward  the  attenuated  apices  with  whorls  of  minute  bys- 
sold  fibers ;  articulations  cylindrical,  those  of  the  branches  4-6  times, 
those  of  the  ramuli  3-4  times  as  long  as  broad,  and  gradually  shorter 
towards  the  extremities.'' 

Beesley's  Point,  N.  J.,  Barcey. 

Two  specimens  which  can  probably  be  referred  to  the  present  species  have  been  re- 
ceived from  Nantucket,  one  presented  by  Mrs.  Losk,  the  other  by  Mr.  Collins.  In  the 
absenee  of  fruit  the  genus  cannot  be  determined.  Niegeli/in  BeitrSge  zur  Morpbologie 
und  Systematik  der  Ceramioeso,  says  that  the  tetraspores  are  terminal  on  a  single-ceUed 
pedicel.  According  to  Harvey,  the  species  is  distinguished  by  the  branches,  which  are 
all  given  off  from  the  middle  of  the  intemodes  of  the  branches  of  the  preceding  grade. 
Kffigeli  says  that  this  species  has  normal  branches  like  those  of  GriffXhsia  harhata^  and 
he  regards  those  given  off  from  the  intemodes  as  adventive  branches. 

0.  TocwoTTONiBNSis,  Harv.  MSS.,  fide  Bailey. 
Providence,  Bailey ;  Warwick,  Hunt. 

As  far  as  we  know,  this  species,  mentioned  by  S.  T.  Olney  in  his  List  of  Rhode  Island 
Plants,  fortunately  for  printers  and  the  throats  of  American  algologists,  has  never  been 
described. 

GEIFFITHSIA,  Ag. 

(Named  in  honor  of  Mn.  Oriffiih$f  of  Torquay.) 

Fronds  filiform,  monosiphonous,  without  cortications,  dichotomonsly 
branching,  branches  of  two  kinds,  the  vegetative  of  mdeterminate,  the 
fructiferons  of  determinate  growth ;  antheridia  sessile  and  covering  the 
ugper  surface  of  the  terminal  cells  in  tnfted  whorls  at  the  nodes,  or  in 
densely  whorled  pyramidal  tofts  on  involucrate  branches;  tetraspores 
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trii)artite,  clustered  in  iiiTolucrate  whorls  at  the  nodes  or  on  the  inner 
side  of  short  fSEMcided  branches ;  cystocarps  (fEtvellffi)  involucrate. 

A  beantiftil  genus,  comprising  l>etween  30  and  40  specieSi  but  only  represented  oH 
oar  Eastern  coast  by  a  single  species  and  on  the  Western  coast  by  two  donbtftil]^ 
determined  Bx>ecie8.  The  genns  is  distinguished  from  CalUthawnian  by  the  involncrate  . 
fxTtUsa  and  by  the  disposition  of  the  tetraspores.  As  we  have  i9permothamnian  sepa^ 
rated  ftom  OtUitkoMnion  in  consequence  of  the  absence  of  the  gelatinous  envelope 
found  in  true  faTcllie,  so  we  have  BomeHa  separated  in  a  similar  way  from  Griffithsid, 
The  genus  can  genei:ally  be  recognized  at  sight  by  the  rather  large  but  very  delicate 
cylindrical,  oral,  or,  at  times,  globose  cells,  which  do  not  bear  immersion  in  fresh 
water  even  for  a  short  time,  and  by  the  branching,  which  is  dichotomous  or  a  modifi- 
cation of  the  dichotomous  type.  The  accurate  specific  determination  from  sterile  speci- 
mens alone  is  generally  impossible,  so  great  is  the  resemblance  of  the  fronds  in  the 
different  species.  The  antheridia  vary  very  much  in  the  different  species.  In  our 
only  species  they  are  sessile  on  the  upper  half  of  the  globose  terminal  cells ;  in  G.  c(nraU 
Hna  they  smtouud  the  nodes  in  tufts ;  and  in  G.  setacea  they  are  in  dense  approximate 
whorls,  attached  to  the  inner  side  of  incurved  branchlets.  The  tetraspores  also  vary 
in  the  different  species.  In  G,  Bometiana  and  G.  coralUna  they  are  in  whorls  at  the 
nodes,  and  are  attached  to  the  inner  side  of  short  simple  branches,  which  form  a  whorl 
around  the  node.  In  G,  setacea  the  tetraspores  occupy  a  position  which  corresponds  to 
that  of  the  antheridia.  The  faveUss  are  always  truly  involucrate  and,  as  far  as  is 
known,  terminal,  in  our  species  occupying  the  place  of  a  suppressed  dichotomy.  The 
development  of  the  procarp  of  C  ccralUna  has  been  fully  studied  by  Janocew^i.  lA 
that  species  he  found  two  trichogynes  to  each  carpogenic  system,  as  is  also  the  case  in 
the  genus  Ceramium,  A  non-sexual  mode  of  propagation,  by  means  of  cells  which 
give  off  root-like  processes,  has  been  described  by  Janczewski  in  G,  corallina,  and  a 
similar  process  takes  place  in  G.  Bometiana, 

G.  BoRNETlANA,  Farlow.  {0.  corallina  f  Harv.,  Ner.  Am.  Bor.,  Part 
II,  p.  228,  non  Agardh.— -G.  glohulifera^  Ktltz.,  Tab.  Phyc,  Vol.  XII, 
PL  30, — O.  glohiferaj  J..  Ag.  in  part. — 0,  Bometiana^  Proc.  Am.  Acad., 
1877.) 

Exs. — Alg.  Am.  Bor.,  Farlow,  Anderson  &  Eaton,  Ko.  88. 

Fronds  dicecions  and  dimorphous. 

Male  plant.^ — Globosely  tufted,  one  to  three  inches  high;  filaments 
repeatedly  dichotomous;  lower  cells  cylindrical-obovoid,  several  times 
loDger  than  broad,  becoming  shorter  and  broader  above;  terminal  cells 
globose-pyriform ;  antheridia  sessile,  densely  covering  the  upper  half  of 
terminal  celL    PL  X,  Tig.  4. 

Female  plant. — ^Two  to  five  inches  high,  loosely  tufted,  filaments  re- 
peatedly dichotomous;  lower  cells  cylindrical-obovoid,  becoming  broadly 
pyriform  above  and  then  gradually  diminishing  in  size  toward  the  tip ; 
favellce  solitary  on  the  upper  part  of  the  superior  cells;  cells  of  involucre 
10^20,  unicellular,  club-shaped,  somewhat  incurved.    PL  XI,  Fig.  3. 

Tetbaspobio  plant.— More  slender  than  the  female  plant;  tetra- 
spores tripartite,  densely  clustered  around  the  nodes  of  special  branches; 
cells  of  involucre  short  and  suberect    FL  X,  Fig.  6. 

On  wharves^  sponges,  shells,  and  occasionally  on  Zostera, 
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Common  from  l^antncket  southward. 

A  summer  plant  whiob  attainB  perfection  during  tke  month  of  Jolj,  disaiqpeanng 
later  in  the  summer.  It  is  sometimes  fonnd  washed  ashore  in  large  quantities  after  a 
storm.  The  species  has  been  known  for  some  time,  but  until  recently  it  has  passed 
for  a  form  of  G.  caralUnay  a  species  common  in  Europe.  It  differs  from  that  species  in 
several  respects.  The  antheridia  form  a  sort  of  cap  over  the  top  of  the  terminal 
cells  of  the  male  plant,  which  is  considerably  smaller  than  the  female  plant  and  has  a 
different  habit,  in  consequence  of  which  it  was  called  a  variety,  var.  glob\feni^  by  Ear- 
yey.  The  female  and  tetrasporio  plants  more  closely  resemble  the  true  G-.  coralline. 
They  do  not  end  in  large  globose  cells,  as  in  the  male  plant,  but  the  largest  cells  are 
below  the  tip,  which  is  tapering  and  acute.  When  the  tetrasporic  plant  has  narrower 
and  more  acute  cells  than  usual  it  constitutes  the  var.  tenuis  of  the  Nereis.  The  slen- 
derest specimens,  however,  are  usually  sterile.  In  the  structure  of  the  procarp  this 
apecies  differs  considerably  from  G.  corallina  as  described  by  Janczewski.  There  is 
only  one  trichogyne  instead  of  two,  as  in  the  last-named  species.  The  procarp  begins 
by  the  growth  of  a  hemispherical  cell  at  the  upper  part  of  an  articulation.  The  cell  is 
then  divided  into  two  parts  by  a  partition  parallel  to  the  base.  It  is  from  the  lower 
cell  thus  formed  that  the  involucre  is  formed,  and  from  the  upper  arise  the  carpogenic 
cells  in  the  following  way:  By  usually  four  oblique  partitions  there  are  formed  fonr 
external  hemispherical  cells  and  a  central  pyramidal  cell  with  a  broad  base.  By  sub- 
sequent division  of  one  of  the  hemispherical  cells,  generally  of  the  one  lying  nearest 
the  axis  of  the  plant,  there  is  cut  off  a  cell  which  divides  into  three  smaller  granular 
cells,  the  upper  of  which  grows  into  a  trichogyne.  The  spores  are  f<»med  by  the  sab- 
sequent  growth  of  the  other  three  hemispherical  cells.  There  are  two  sets  of  hair-Uke 
organs  which  arise  from  the  upper  border  of  the  cells  in  this  species;  one  set  is  short 
and  granular,  consisting  of  a  cuboidal  basal  cell  with  short  corymbose  filaments; 
the  other  set  occupies  a  similar  position,  but  the  hairs  are  long  and  hyaline,  consist- 
ing of  a  long  basal  cell,  which  bears  at  its  apex  a  whorl  of  three  or  more  cells,  which 
in  turn  bear  other  whorls,  the  whole  hair  being  several  times  compound. 

HALUEUS,  Ktttz, 
(From  aXf,  salt,  and  ovpa,  a  tail.) 
Fronds  monosipbonoas,  branching,  beset  tbroaghoat  with  short,  ap- 
proximate, incarved,  di-trichotomons,  whorled,  secondary  branches ;  tet- 
raspores  tripartite,  attached  to  the  inner  side  of  special  branches, 
arranged  in  whorls  one  above  another ;  antheridia  in  similar  position, 
forniing  closely  verticillate  tufts ;  flAvell®  terminal  on  short  branches. 

A  genus  composed  of  one,  or  according  to  some  writers  two,  speciee,  separated  from 
Griffith^  principally  by  the  character  of  the  frond. 

H.  EQUISETIFOLIXJS,  Kiltz.  {OrtffitJma  equisetifoliay  Ag.;  Phyc.  Brit, 
PL  67.) 

Fronds  fonr  to  eight  inches  long,  arising  from  a  disk,  irregolarly 
branching,  secondary  branches  trichotomous  below,  dichotomoos  above, 
much  incurved,  densely  coveiing  the  branches,  rhizoidal  descending  fila- 
ments given  off  from  some  of  the  lower  branches. 

Brooklyn,  ]Sr.  T.I 

A  plant  resembling  a  CladostephuSf  except  that  its  color  is  a  dirty  red.  The  species 
i's  very  donbtfuUy  known  on  our  coast.  It  is  mentioned  in  the  Kereis  aa  having  be«L 
sent  to  Harvey  by  Mr.  Hooper,  of  Brooklyn,  but  there  is  no  definite  infbnnation  as  to 
the  locality  where  the^lant  was  collected. 
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PTDLOTA,  Ag. 

(Fronk  jrr<A«TOf ,  feathered. ) 

Fronds  compressed,  ancipital,  decompoondy  branches  distichoas,  pec- 

tmate-pinnatey  composed  of  a  monosiphonous  pinnate  axis  of  larger 

quadrate  cells  and  a  cortex  of  smaller  cells;  antheridia  terminal  on 

short  cor3inbose  branches;  tetraspores  tripartite;  cystocarps  (favellse) 

terminal  on  the  branches,  osnally  involncrate. 

An  easily  recognized  genns^  comprising  about  twenty  species,  of  a  deep  red  or  red- 
dish-browB  6€^r,  only  scantily  r^resented  on  our  coast,  bat  represented  on  the  Call- 
fimuan  coast  by  a  nnmber  of  beautiful  species.  The  genus  reaches  its  greatest  develop- 
ment in  Australia.  The  growth  is  by  an  apical  cell,  from  which  arises  a  monosi- 
phonans  axis  of  indefinite  growth  and  ■short  secondary  branches.  The  origin  of  the 
corucations  has  been  fully  explained  by  Nsgeli  in  Die  neuem  Algensysteme,  page  206. 
The  xBonosiphoQous  axis  is  clearly  seen  on  holding  specimens  up  to  the  light,  and  is 
also  Tisible  at  the  growing  tips  where  the  cortications  are  wanting.  The  cortications 
do  not  form  a  true  solid  tissue,  but  rather,  as  shown  by  Nsegeli,  densely  interwoven 
branching  filaments.  A  detailed  account  of  the  development  of  the  frond  in  different 
ipecies  is  given  by  Cramw  in  Physiologisch-systematische  Untersuchungen  liber  die 
Ceramiaceen.  The  development  of  the  procarp  is  given  by  Bomet  in  Notes  Algolo- 
giqnes,  page  15.  The  position  of  the  tetraspores  is  variable,  and  serves  as  a  specific 
mark. 

P.  STEGAKS,  Bonnem.  {PUlota  $erieea^  Harv.,  Phyc,  Brit.,  PL  191. — 
P.plumosa,  var.  tenuissimaj  Ag.) 

Fronds  browniA  red,  three  to  six  indies  high,  main  branches  fili- 
form, irregularly  branching,  secondary  branches  compressed,  closely  pin- 
nate, with  c^posite  pinnate  brsmchlets,  ultimate  divisions  without  corti- 
cation;  favelte  terminal  on  the  branches,  irregularly  lobed,  naked  or 
with  a  sh<»t  involucre;  tetraspores  solitary  on  tiie  ends  of  the  branch- 
lets,  at  first  tripartite,  becoming  polysporic. 

On  the  under  side  of  rocks  between  tide-marks  and  on  shells  and  algse 
in  deep  water. 

ThroiigtH>ut  our  whole  limit;  Europe. 

A  mudi  more  delicate  species  than  the  next,  aiMl  recognized  at  once  by  the  fact  that 
the  younger  parts  of  the  branches  are  without  cortications,  whereas  in  the  next  species 
the  cortications  extend  nearly  to  the  apex.  It  also  differs  in  the  position  of  the  tetra- 
gpc^es,  attid  the  favelltt  ac<e  usuaBy  naked,  while  in  the  IbUowing  species  they  are  sur* 
rounded  and  almost  concealed  by  a  well-marked  involucre.  The  usual  color  is  a  gray- 
ish black,  but  in  fading  it  often  becomes  pinkish.  North  of  Cape  Cod  the  species  is 
usuaUy  found  cHnghig  to  the  under  surfaces  of  rocks  at  low-water  mark,  in  company 
with  CtrawUmm  Hooferi^  BhodocharUm  Bo^Uiy  and  Spkacelaria  radicoM.  In  such  situa- 
tioiis  the  q^ecimens  aie  smalL  At  Newport  and  Gay  Head  the  plant  attains  a  much 
larger  size^  and  is  abnndantly  washed  ashore  from  deep  water. 

P.  SEBBATA,  EtttS. 

Fronds  dark  red,  three  to  six  inches  long,  compressed,  ancipitidl,^  de- 
eompmiiid-pitmate,  pinn®  opposite,  one  pinna  being  short,  undivided. 
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Straight  or  falcate,  sharply  serrate,  especially  on  the  lower  side,  and  the 
opposing  pinna  pinnately  divided  or  compound;  pinnse  nearly  at  right 
angles  to  the  axis,  apices  acute;  tetraspores  borae  in  dense  ellipsoidal 
cluster  either  at  the  ends  of  the  simple  pinnsB  or  on  the  serrations  and 
tips  of  the  compound  pinnse;  tetrasporic  masses  interspersed  with  mono- 
siphonous  incurved  branches;  favellsB  in  similar  position  to  the  tetra- 
spores, nearly  concealed  by  the  large,  incurved,  usually  serrate  divisions 
of  the  involucre. 

On  aJgse,  especially  on  stems  of  Laminariaj  below  low- water  mark. 

Common  north  of  Boston ;  Thimble  Islands,  near  New  Haven,  and 

dredged  off  Block  Island,  Frof.  EaUm. 

A  common  and  characteristic  alga  of  our  northern  coast,  extending  throngh  Oreen- 
land  to  the  northern  coast  of  Europe,  and  also  found  in  the  North  Pacific.  The  present 
species,  together  with  Euthora  cristata  and  Delesaeria  HnuosUf  form  the  greater  part  of 
the  specimens  coUected  for  ornamental  purposes  by  ladies  on  the  Northern  New  England 
coast.  P.  serrataf  when  dried,  is  usually  very  dark  colored,  unless  it  has  previously 
heen  soaked  for  some  time  in  fresh  water,  and  it  does  not  adhere  weU  ta  paper  unless 
under  considerable  pressure.  It  cannot  be  mistaken  for  any  other  species  growing  on 
our  coast.  Whether  it  is  a  variety  of  P.  plumaea  is  a  question  about  which  writers  do 
not  agree,  but,  although  in  this  connection  our  form  has  been  kept  as  a  distinct  spe- 
cie^, it  is  highly  probable  that  it  is  really  nothing  more  than  a  coarser  m^theni  form 
of  P.  plumoea.  The  typical  form  of  P.  plumosa  is  certainly  unknown  in  New  England. 
The  type  is  more  slender,  and  the  pinn®  are  ])ectinate,  not  serrate.  The  position  of 
the  fruit  is  the  same,  the  principal  difference  being  in  the  more  strongly  marked  in- 
volucre of  the  favells  and  in  the  tetraspores,  which  are  borne  on  densely  fastigiate 
branches,  which  have  no  cortications,  and  some  of  which  are  incurved  and  project 
beyond  the  general  sporiferous  mass.  In  P.  pluiM$a  the  tetraspores  are  also  borne  oa 
the  tips  of  monosiphonous  branches,  but  they  are  not  densely  conglomerate,  nor  are 
the  projecting  incurved  ramuli  prominent.  The  present  species  is  very  rare  south 
of  Cape  Cod,  being  known  in  only  two  localities  and  in  a  much  reduced  form. 

CERAMIUM,  Lyngb. 

(From  Kepofuovj  a  smaU  pitcher.) 

Fronds  filiform,  dicbotomons  -or  occasionally  snbpinnate,  monosipho- 
nous, composed  of  a  series  of  large  ovate  or  quadrate  cells,  with  bands  of 
small  corticating  cells  at  the  nodes,  and  in  some  species  also  extendiog 
over  the  intemodes;  antheridia  forming  sessile  patches  on  the  upper 
branches;  tetrasi)ores  tripartite,  formed  from  the  corticating  cells j 
cystocarps  (favellse)  sessile  at  the  nodes,  usually  involucrate. 

A  universally  diffused  and  easily  recognized  genus,  of  which,  however,  the  species 
are  by  no  means  easily  recognized.  The  genus  is  distinguished  by  the  monosiphonous, 
dichotomous  frond,  with  bauds  of  small  corticating  cells  at  the  nodes,  or,  in  some  eases, 
covering  the  intemodes  as  well.  The  tips  of  the  filaments  are  forked  and  usually  de- 
cidedly  incurved,  whence  the  genaric^  name  is  derived.  The  apical  growth  and  forma- 
tion of  the  cortex  is  fully  detailed  by  Nngeli  and  Cramer  in  Pflanzenphysiologisehe 
TJntersuchugen,  Part  IV.  The  procaip  in  Cflrasuam  is  frunished  with  two  trichogynes 
and  a  single  carpogenic  cell  formed  from  the  cortical  cells  on  the  convex  side  of  the 
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tfps  of  the  branches.  The  genus  has  heen  split  aJ>-into  a  number  of  diffei^nt  genera 
by  Elltzing,  but  by  most  writers  his  divisions  are  only  accepted  as  subgenera.  Sterile 
specimena  are  not  easily  determined  and  it  is  always  desirable  to  hare  tetrasporic 
plants.  Although  we  have  an  abundance  of  the  genus  on  our  coast,  the  number  of 
species  is  comparatively  small,  and  the  group  of  species  having  spines  at  the  nodes  is, 
as  far  as  is  known,  quite  wanting. 

Sect.  I.  Fronds  without  spines  j  cortical  cells  decurrentfrom  the  nodes  and 
more  or  less  completely  covering  the  intemodes. 

C.  BTJBBTJM,  Ag,    {0.  rubruniy  Phyc.  Brit,  PL  181.) 

Fronds  robust,  dichotomous,  sab&stigiate,  branches  erect,  apices  in- 
curved or  forcipate,  nodes  contracted  below;  tetraspores  in  irregular 
series  at  the  nodes,  immersed ;  favellse  lateral,  solitary,  with  a  short  in- 
volucre. 

Var,  PBOLIFEBUM,  Ag.    (C  botryocarpunij  Phyc.  Brit.,  PI.  215.) 

Fronds  beset  on  all  sides  with  numerous,  lateral,  simple  or  forked 
branchlets. 

Var.  SEOxmBATUM,  Ag. 

Branchlets  generally  secund. 

Var.  SQUABBOSUM,  Harv. 

Fronds  small,  regularly  dichotomous,  fastigiate,  with  very  few,  shorty 
lateral  branchlets,  lower  divisions  distant,  spreading,  upper  divisions 
dose  together,  widely  spreading,  apices  often  revolute. 

Everywhere  common;  var.  squarrosum  on  ZosterOj  Massachusetts  Bay. 

A  ubiquitous  and  variable  species,  of  which  we  have  enumerated  only  the  principal 
form&  The  typical  fonn  is  easily  recognized,  and  the  same  is  true  of  most  of  the  va- 
rieties. The  var.  deomrrens  has  the  intemodes  partly  naked,  especially  in  the  upper 
part.  The  var.  decwrren$  of  the  Nereis  is  referred  by  Agardh  to  the  next  species, 
and  is  distinguished  from  the  true  var.  deeurrens  of  C.  rubrum,  which  has  immersed 
tetraspores,  by  the  large  tetraspores  arranged  in  a  regular  circle  at  the  nodes  and  pro- 
jecting decidedly  above  the  surface. 

G.  CntOINNATITM,  Etltz. 

Fronds  setaceous,  dichotomous,  fastigiate,  divisions  erect,  patent, 
apices  forcipate,  intemodes  partly  corticated  by  the  cells  which  are  de- 
ooirent  from  the  nodes;  tetraspores  large,  projecting  in  a  ring  around 
the  upper  nodes. 

Glencove,  L.  L,  Mr.  Toung;  Dartmouth,  Mass.,  Miss  Tngraham;  Mag- 
nolia, Mass.,  Mrs.  Bray.  * 

Agardh,  in  his  Epicrlsis,  refers  to  the  present  species  the  C.  deeurrens  of  Harvey  (Phyc. 
Brit,  PL  276),  which  in  the  Nereis  Am.  Bor.,  is  made  a  variety  of  C.  rubrum.  There  is 
a  var.  deeurrens  of  C.  ruhrum  which  is  admitted  by  Agardh,  which,  if  we  understand 
correctly,  has  small  Immersed  tetraspores.  This  form  occurs  also  with  us,  but  we 
have  no  notes  as  to  the  locality.  To  the  proeent  species  we  r^fer  forlhs  in  whieh  the 
upper  intemodes  are  scarcely  corticated  at  all  and  in  which  the  large,  projecting  tet- 
laupores  &re  in  a  single  ring  at  the  upper  nodes. 
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Sect.  II.  FrondB  ttUh^ut  ipimesy  cartiedl  celts  om^Untd  to  «  definitely  Ijul* 
tted  hamd  round  the  nodes,  ike  intemodes  diaphanous. 

O.  DiAPHAHUM,  Both;  Phyc  Brit,  PL  IMw 

Fronds  brownish  red,  filaments  two  to  four  inches  high,  loosely  tofted, 
main  branches  setaceous,  rather  stoat,  distantly  forking,  beset  with  short, 
lateral,  dichotomous  branchlets,  apices  incurved ;  tetraspores  immersed, 
in  whorls  at  the  nodes ;  favellsB  lateral,  involncrate. 

Jifahant,  New  Bedford,  Mass.;  Providence,  R.  L;  Few  York  Bay, 

Harvey;  Europe;  California. 

The  localities  glyen  are  qaoted  from  the  Nereis.  As  far  as  our  own  experience  goes, 
the  present  species  is  of  very  infrequent  occurrence  on  the  New  England  coast, 
although  we  have  specimens  collected  at  Lynn,  Mass.,  and  others  from  the  vieinitf 
of  New  York,  collected  by  Mr.  A.  B.  Young,  which  may  possibly  be  referred  to  C.  Ha- 
phanum.  In  almost  all  cases  the  C,  ^Raphanum  of  American  collectors  is  the  C  9tricUm 
6f  the  Phycologia  Brltannica  a  species  closely  related  to  the  present,  and  agreeing  with 
it  in  the  fructiiication,  but  differing  in  ramification.  C,  diaphanum  has  rather  stout 
leading  branches,  which  are  beset  with  secondary  dichotomous  branches  which  aie 
alternately  given  off  from  the  main  branches,  and  which  are  much  finer  than  the  main 
branches,  the  tips  being  capillary.  The  general  outline  of  the  fr«nd  is  pyramidal,  and 
that  of  the  principal  branches  and  their  ramifications  is  oval-elongated.  In  C. 
Btrictum  there  are  no  leading  branches,  but  the  filaments  are  of  a  pretty  neaiirly  uni- 
fonn  diameter,  regularly  dichotomous  throughout,  and  form  globose  tufbs.  Both 
species  differ  frt>m  our  other  species,  except  C  HoQperi,  in  being  of  a  brownish-puiple 
rather  than  of  a  distinctly  rose-colored  tint,  and  both  adhere  closely  to  paper  in  drying. 

C.  STBIOTUM,  (Ktttz.)  Harv.  {C.  strictum,  Phyc  Brit,  PL  834.— C^m- 
grocertu  strictum,  KUtz.)* 

Fronds  brownish  red,  filaments  capillary,  two  to  six  inches  higb, 
densely  tufted,  branches  uniformly  dichotomous  throughout,  divisions 
erect,  fastigiate  above,  apices  fordpate ;  tetraspores  immersed,  whorled 
at  the  nodes. 

On  Zostera  and  other  marine  plants. 

Common  from  l^ew  York  to  Cape  Cod. 

This  species  forms  large  tnfbs  at  the  base  of  Zostera  in  warm,  shaUow  bays,  and  is 
often  in  company  with  PolynpHonia  Olntyi,  In  the  Little  Harbdr  at  Wood's  Holl  it 
is  found  in  large  quantities,  after  a  heavy  blow,  lying  unattaohed  on  the  mud.  Just 
below  low-water  mark. 

C.  HooFBBi,  Harv.  (C.  Hooperi,  Harv.,  Ker.  Am.  Bor.,  Part  II, 
p.  214. — C.  DesUmgchampsiij  Farlow,  in  Beport  U.  S.  Pish  Comm.,  18T5.) 

Fronds  dark  purple,  one  to  four  inches  high,  filaments  procumbent 
and  densely  interwoven  at  base,  above  dichotomous,  with  short,  csrect, 
iiregularly  placed  lateral  branches,  apices  straight,  erect,  cortical  cells 
forming  a  sharply  defined  band  nt  the  nodes,  axile  cells  short  above, 
becoming  twice  as  long  as  broad  below  ^  rhizoidal  filaments  unilateral, 
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single  at.  the  nodes,  nomeroos,  nsoally  uniceUoIar)  often  ending  in  ureg- 
alar  disks;  tetraspores  in  a  oirde  at  tJie  nodes,  immersed  in  the  cor- 
tical cells;  ftivelliBt 

Forming  tofts  on  mnd-covered  rooks  at  low  tide. 

New  Haven,  Fro/.  Eaton;  near  New  York,  Mr.  Toung;  Newport, 
R  I. ;  common  from  Nahant  to  Ea8tp<»rt. 

This  species  is  not,  as  Harv«y  and  Agardh  8ai^[»08edy  very  distinety  bnt,  on  the  con- 
trary, can  scarcely  be  distinguished  from  C.  J)e8loHgohamp9Uy  except  in  the  tetraspores, 
which  are  immersed,  not  projecting  as  in  that  species.  Both  species  inhabit  similar 
localities,  both  are  deep  pnrple  in  color,  are  procnmbent  at  the  base,  and  have  nnmer* 
Otis  rhizolds ;  the  branching  and  erect  tips  are  the  same  in  both.  Fnrthermore,  as  it 
occurs  with  ns,  C,  Sbopari  not  nnfteqnently  bears  precisely  such  irregular  botryoidal 
masses  as  are  found  on  C.  DetihngchampsH  in  Enrope,  and  which  are  figured  in  the  Phy- 
cologia  Britannlca.  Harvey,  as  well  as  Nsegeli  and  Cramer,  doubts  whether  these  masses 
are  really  favellse,  and,  Judging  from  American  specimens,  thdy  are  more  probably 
mouHtrosities.  In  one  case  we  found  the  distortions  on  a  specimen  bearing  tetraspores, 
aad  N^Bgeli  and  Cramer  have  observed  a  rimilar  caM,  a  presumption  against  the 
favelloid  nature  of  the  swellings.  Fully-matured  tetraspoi-es  are  to  be  desired,  and 
it  may  be  that  they  will  be  found  to  be  prominent,  as  in  C.  Deslongchampsiij  in  which 
case  ^e  validity  of  the  species  would  be  more  than  donbtfhl. 

C.  FASTioiATUM,  Harv;,  Phyc,  Brit,  PL  255, 

Fronds  lake-red,  densely  tnfted,  two  to  ftve  inches  high,  filaments 
eapillary,  dichotomoos  thronghoat,  divisions  erect,  level-topped,  apices 
erect  or  sHgfatly  incnrved ;  tetraspores  secnnd  on  the  onter  side  of  the' 
iM^inches,  prominent;  &vellfe  small,  latend,  with  a  short  involucre. 

OaZ09tenL 

Massachusetts  Bay;  Greenport;  Newport;  Long  Brandli,  jBisrr^y. 

This  species  is  at  present  a  puzzle.  In  American  herbaria  one  frequently  finds  qteoi- 
mens  labelled  C.  fastigiatHMj  and  some  specimens  bear  Harvey's  own  handwriting, 
rnfortunately,  the  specids  is  persistently  sterile,  for  we  have  only  twice  found 
tetraspores  in  what  seemed  to  be  this  species,  and  sterile  specimens  are  hardly  snf^ 
ficient  for  determination  in  the  genus  Ceramium,  What  was  apparently  consideied  by 
Harvey  to  be  his  C.  fastigiatwii  is  common  south  of  Cape  Cod  and  forms  beautiful  tufta 
on  ZotUrih  The  color  is  a  1ake>red,  the  filaments  are  all  capillary  «nd  regularly  dichot* 
omous,  the  upper  segments  being  level-topped,  so  that  when  spread  on  paper  the 
species  hxis  a  regular  outline.  The  apices  are  erect,  not  rolled  inwards  at  the  tip,  and 
short  rhizoidal  processes  are  given  off  from  some  of  the  nodes.  Harvey  states  that 
the  tetraspores  are  prominent  and  secund  on  the  outer  edge  of  the  branches,  while 
Agardh  says  they  are  whorled  at  the  nodes.  In  one  specimen  we  found  them  as  de* 
scribed  by  Harvey.  It  must  be  admitted  that  when  sterile  the  species  approaches 
too  near  C.  tenuUsimumy  and  it  is  nduch  io  be  desired  that  a  large  set  of  fruiting  speci- 
mens be  examined  to  settle  the  disputed  question  of  the  tetraspores.  C.  fasHgtatum  is 
s  speciea  appatfently  nM  Well  known  to  eontiiienfwl  botaoi^  who  Mem  to  have  at 
times  included  it  in  other  species  without  referenoe  to  British  specimens.  With  ua  it 
is  common,  altbongh,  considering  that  there  may  "be  a  doubt  about  the  determination, 
yrt  have  only  quoted  the  localities  given  by  Harvey.  By  Agardh  C.  fdiUfiMUm  is  oon^ 
siderad  closely  related  to  C.  Deslongckau^ptU,  but  iffii^faig  by  Ha^eyan  ^ppf^i^iyis, 
hoth  from  Ireland  and  New  England,  we  can  hardly  think  that  the  trb  species  are 
hmMdiM6lyt)^tM. 
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« 
C.  COETMBOSUM,  Ag. 

<<  Fronds  capillary,  rather  regalarly  decompoond-diohotomoas,  branches 
erecto-patent,  corymbose,  fastigiate,  apices  forcipate,  lower  joints  foorto 
five  times  longer  than  broad,  upper  joints  subeqnal ;  tetraspores  naked, 
emergent,  secnnd  on  the  enter  side  of  the  branches,  lower  portion  rest- 
ing on  the  cortical  layer.''    (Agardh,  Epicrisis,  p.  93.) 

Atlantic  coast  of  North  America. 

This  species  is  said  by  Agardh  to  resemble  C.  fasUgiaium  in  its  ramifications^  but 
with  more  expanded  branches,  and  to  differ  in  having  a  violet  color  and  a  different  ar- 
rangement of  the  tetraspores.  From  this  it  would  appear  that  the  two  species  are 
practically  distinguished  by  the  different  position  of  the  tetraspores.  With  regard  to 
their  position  in  C.  faatiguUumf  as  has  already  been  said,  Agardh  and  Harvey  do  not 
agree. 

0.  TENUissiMUM,  (Lyngb.)  Ag. 

Fronds  rosy-red,  two  to  fonr  inches  high,  densely  tnfted,  capillary, 
decomponnddichotomons, branches  erect,  patent,  apices  forcipate ;  tet- 
rasi>ores  borne  on  the  swollen  nodes,  usually  on  the  outer  side,  often 
several  together;  favellaB  lateral,  involucrate. 
;   Yar.  ABACHNO^)£UM,  Ag. 

Fronds  more  slender  than  in  the  type,  tetraspores  esserted,  secund 
on  the  outer  side  of  the  branches,  solitary  or  several  together. 

Vwp.  PATENTissncuM,  Harv. 

Fronds  small,  dichotomies  distant  and  patent,  the  branches  ending  in 
dichotomo-multifld,  divaricating,  corymboso-feustigiate  branchlets. 

On  Zostera  and  alg®. 

Common  in  Long  Island  Sound;  Gloucester,  Mass.,  Mrs.  Davis; 
Europe. 

The  present  species,  according  to  Agardh,  includes  the  C.  nodosum  of  the  Phycologia 
Britannica,  but  Harvey's  plate  certainly  does  not  correctly  represent  the  tetraspores  of 
the  typical  form  of  the  species.  In  the  type  the  nodes  are  swoUen,  especially  on  the 
upper  margin,  and  the  rather  large  tetraspores  project  beyond  the  cortical  cells, 
usually  on  the  outer  side  of  the  node,  and  there  are  frequently  from  two  to  four  together* 
In  the  var.  arachnoideum  the  tetraspores  become  almost  naked,  being  only  slightly 
covered  by  the  cortical  cells  in  their  lower  part.  The  var.  paienHs9imum  of  Harvey  has 
a  somewhat  different  ramification  ftt>m  the  type.  It  must  be  admitted  that  the  limits 
of  C  tenuUsimum  are  not  well  marked,  and  it  may  be  that  in  the  present  case  we 
have  confused  two  distinct  species. 

C.  Oapei-Ooenu,  (Eeinsch).  {Harmooeras  Cajn^Coni«i,Behisch,  Con- 
trib.  ad  Alg.  et  Fung.,  p.  57,  PL  47.— 0.  Yaungiif  Farlow,  Kept  U.  S.  Fish 
Comm.,  1875.) 

Fronds  brownish  purple,  one  to  three  inches  high,  filaments  setaceous, 
repeatedly  dichotomous,  divisions  erecto-patent,  ultimate  divisions  sub* 
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&stigiatey  apices  much  inoorved,  branches  beset  throughout  with  very 
short  incurved  or  recurved  branchlets,  cells  in  upi)er  part  scarcely  as 
long  as  broad,  two  to  three  times  as  long  below,  corticating  cells  form- 
ing a  sharply  defined  band  at  the  nodes;  tetraspores  and  favelladi 

In  eight  feet  of  water. 

Ganarsie,  L.  L,  Mr.  A.  B.  Young. 

This  curious  species  has  unfortunately  never  been  found  in  fruit.  We  have  only 
seen  three  specimens,  which  were  aU  collected  by  Mr.  Young.  The  largest  was  about 
three  inches  high  and  the  filaments  were  coarser  than  those  of  C.  diaphanum  and  C, 
§tHetuBu  It  is  easily  recognized  by  the  numerous  short  incurved  branchlets  which 
arise  singly  or  in  twos  and  threes  at  the  nodes.  It  is  possible  that  a  large  series  of 
specimens  would  have  shown  that  the  present  is  a  form  of  some  other  sjtecies,  but 
when  received  from  Mr.  Young  in  1875  it  seemed  so  distinct  that  the  name  C  T<Mmgii 
was  given  to  it,  and  under  that  name  it  was  mentioned  in  the  Beport  of  the  U.  S.  Fish 
Commission  for  1875,  but  without  any  description.  The  Hormoceraa  Capr^Comu  of 
Beinsoh,  from  Anticosti,  Judging  from  the  plate  and  description  in  the  Contributiones, 
published  in  1874-75,  is  apparently  the  same  as  C.  ToungH,  and  the  name  of  Beinsch 
has  the  priority. 

SUBOBDEB   SPYRIDIE^. 

Fronds  filiform,  monosiphonoos,  formed  of  longer  branching  filaments 

of  indeterminate  growth,  from  which  are  given  off  short,  simple  branches 

of  determinate  growth,  cells  of  main,  filaments  corticated  throughout, 

the  secondary  branches  corticated  only  attiie  nodes;  antheridia  borne 

on  the  secondary  branches,  arising  from  the  nodes  and  finally  covering 

the  intemodes;  tetraspores  tripartite,  borne  at  the  nodes  of  secondary 

branches ;  cystbcarps  subterminal  on  the  branches,  consisting  of  obovate 

masses  of  spores  in  dense  whorls  around  the  central  cell,  with  a  pericarp 

formed  of  monosiphonous  filaments  packed  together  in  a  gelatinous 

substance. 

An  order  oonsistibg  of  a  single  genus  and  a  small  number  of  species,  most  of  which 
are  tropical.  The  systematic  position  of  the  order  is  a  matter  of  dispute.  The  fronds 
resemble  closely  those  of  the  CeramiecBf  as  do  also  the  tetraspores,  but  the  cystocarps 
ate  peculiar  and  not  closely  related  to  those  of  any  other  order.  A  section  of  the  ma- 
tore  fruit,  which  is  usuaUy  either  two  or  three  parted,  shows  a  monosiphonous  axis, 
around  the  upper  cells  of  which  the  spores  are  arranged  in  irregularly  whorled  groups. 
The  whole  is  surrounded  by  a  waU,  which  is  formed  by  the  union,  by  means  of  a  JeUy, 
of  the  elongated  tips  of  subdichotomous  filaments  which  arise  from  the  cortical  cells 
of  the  nodes  just  below  the  sporiferous  cells.  The  antheridia  are  first  formed  at  the 
nodes,  but  soon  extend  over  the  intemodes  for  a  considerable  distance.  The  devel- 
opment of  the  frond  is  fully  given  by  Cramer,  h  c  In  the  Nereis  the  order  is  placed 
next  to  Ceramiaoea^  and  in  the  Epicrisis  of  Agardh  between  the  Dumoniiaoea  and  the 
Art$ekougie<e, 
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SPYBIDIA,  Harv. 

(Fnm  xnrvpKt  A  baaket*) 

Characters  those  of  the  genus. 

S.  FILAMENTOSA,  Harv.,  Pbyc.  Brit,  PL  46.  FL  X  Kg.  1,  and  PL  XII, 
Kff.2- 

Fronds  filamentous,  in  expanded  tufts  ftrar  to  eight  inches  high, 
branches  irregularly  placed,  spreading,  repeatedly  di\ided,  secondary 
branches  subequal,  spirally  inserted,  ending  in  a  mucronate  tip  ccnn- 
posed  of  two  or  three  hyaline  cells;  tetraspores  tripartite,  sessile  at 
the  nodes  of  branchlets,  solitary  or  clustered;  cystocarps  two  or  three 
lobed. 

Var.  REFBACTA,  Harv.,  Ner.  Am.  Bor.,  Part  III,  PI.  34  a. 

Fronds  robust,  subdidiotomous,  the  branches  naked,  divaricating,  with 
very  wide  axils,  arched,  the  terminal  ones  firequently  revolute. 

On  Zoateraj  wharves,  and  mud  below  low- water  mark. 

Common  from  Cape  Cod  southward;  Massachusetts  Bay,  Harvey; 

most  warm  seas. 

Rather  a  beatttifiil  speeies  when  growiDg,  but  which  becomes  brownish  in  drying  and 
does  not  adhere  very  weU  to  paper.  It  does  not  collapse  when  removed  from  the 
water,  bat  remains  covered  with  drops  which  adhere  to  the  branchlets.  The  branches, 
although  rather  coarse,  are  brittle.  The  speeies  is  more  eonunon  in  Loog  Island  Socind 
than  in  Europe,  certainly  than  on  the  Atlantie  coasts  It  may  be  recognized  nnder  the 
microscope  by  the  monosiphonous  corticated  branches  and  hyaline  branchlets,  corti- 
cated only  at  the  nodes  and  with  a  tnncronate  tip.  The  an^etidia,  of  which,  so  Hx 
as  we  know^  no  description  has  hitherto  been  giveni  sorround  the  branchlets,  covering 
several  cells  near  the  base.  They  arise  from  divisions  of  the  cortical  cells,  which  form 
closely  packed,  short  filaments,  and  extend  over  the  intemodes,  those  ^m  the  differ- 
ent nodes  becoming  ooodnent.  The  individuals  which  bear  the  cystooacps  are  diakiact 
from  thos^  which  bear  the  antheridia,  and  i^ay  be  recognized  by  their  more  denss 
habit. 

Suborder  CRYPTONEMIE^ 

Fronds  solid  or  becoming  hollow  with  age,  cylindrical,  compressed  or 
membranaceous;  antheridia  forming  superficial  spots  or  small  tufts; 
tetraspores  usually  cruciate  and  scattered  in  the  cortical  layer,  some- 
times in  localized  spots ;  cystocarps  consisting  of  a  single  mass  of  irreg- 
ularly placed  spores  surrounded  by  a  gelatinous  envelope,  but  not  pro- 
vided with  a  special  cellular  pericarp,  immersed  in  the  substance  of  tiie 
frond,  spores  discharged  by  a  narrow  passage  formed  between  the  cells 
of  the  cortex. 

An  order  comprising  about  14  or  15  genera  and  between  125  and  150  species,  most  of 
which  are  inhabitants  of  warm  seas,  and  vary  in  consistency  from  snbgelatinons  to 
coriaceous  and  cartilaginous.  Our  only  two  species  belong  to  the  tribe  Nemfutomett. 
There  are  numerous  species  on  the  Califomian  coast,  nearly  aU  difficult  of  determina- 
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tion  o^Dg  to  the  great  variationiii  ahape.  Hie  8Qt>order  approaches  very  closely  to 
the  CeramietBf  since  the  cystocarps  are  in  many  of  the  species  true  favellas,  which,  in- 
jtead  of  being  naked,  are  eonoealed  in  the  fronds.  It  is  in  fiict  merely. an  arbitrary 
matter  whether  one  places  Gloio^ipkoma  in  one  snborder  or  the  other.  The  fronds  are 
more  complicated  than  those  of  the  Ceramieof.  In  genera  like  Gtoiosipkonia  and  Xe- 
wMtimna  there  is  an  axis  formed  respectively  of  a  monosiphonoas  filament  or  handle  os. 
fiLunents,  and  an  iU-defiued  cortex  forme<l  simply  of  the  loosely  united  lateral  fila-. 
ments.  In  other  genera,  as  in  Halymeniay  the  cortex  is  more  distinctly  marked,  ai)d  ir 
PrUmitia  and  Cryptonemia  the  frond  is  dense  and  coriaceons. 

GLOIOSIPHONIA,  Carm. 
(From  yh)ioct  sticky,  and  ai^ov,  a  tube.) 

Fronds  moncBcioos,  gelatinoas^  cylindrical,  branching,  solid  above,. 
and  fi>rmed  of  a  monosii^onoas  axis,  whose  cells  in  their  central  por* 
tion  bear  whorls  of  four  secondary  branches,  which  divide  so  as  to  form 
nmbds,  which  collectively  form  the  cortex ;  descending  filaments  formed 
from  the  lower  part  of  secondary  branches ;  lower  i)ortion  of  fronds 
hoUow ;  tetraspores  cruciate,  borne  at  the  summit  of  the  cortical  fila< 
ments;  antheridia  forming  spots  on  the  snr&ce  of  the  fronds;  cysto- 
carps borne  on  the  lower  part  of  the  cortical  filaments,  consisting  oi 
tufts  of  branching,  radiating  filaments  densely  packed  in  a  single  mass 
and  surrounded  by  jelly. 

A  gemis  containing  bnt  a  single  certainly  known  species,  fimnd  both  in  Enrope  and 
this  eonntry.  The  genms  has  been  i^aoed  by  some  witten  in  the  Crgpionemiem  and  by 
others  in  the  Ceramiem*  It  in  fact  connects  the  two  suborders,  the  fruit  being  a  favcUa 
in  which  the  spores  all  arrive  at  maturity  at  the  same  time,  forming,  in  the  terminol- 
ogy of  some  algologists,  a  simple  nuclens.  The  ripe  oystooaipa  «ie  conoeakd  in  the 
frcmd,  as  in  the  CrffpUmemieaf  bnt,  om  the  other  hand,  the  stmctare  of  the  so-called 
cortical  layer  is  like  the  outer  portion  of  D^resnaya,  which  is  generally  placed  in  the 
CeramiecB,  A  detailed  account  of  the  development  of  the  cystocarp  in  O.  eapilktrii  wiU 
be  ibtind  in  Notes  Algologiques,  p.  41.   . 

G.  GAPiLLABis,  Carm.  ( 0.  capillarisj  Carm«,  Phyc  Brit,  PL  57 ;  Kotes 
Algologiques,  PL  13.) 

Fronds  gelatinous,  four  inches  to  a  foot  long,  solid  above,  hollow  below, 
main  branches  sabsimple,  terete,  naked  below,  densely  beset  above  with 
decompound  lateral  branches,  branchlets  tapering  at  both  extremities; 
cystocarps  abundant,  frequently  forming  nodosities. 

In  pools  below  low- water  mark. 

New  London,  Harvey;  Nahant,  W.  0.  F.;  Chelsea,  Miss  Brewer; 
Gloucester,  Mrs.  Bray  and  Mrs.  Davis;  Hampton  Beach,  Dr.  DurJcee; 
Peak's  Island,  Maine,  Prof.  Ooode. 

A  widely  difitued  hu^  locally  rare  species,  found  in  early  summer  and  disappearing 
in  August.  It  is  easUy  recognized  at  sight  by  its  delicate  gelatinous  substance  and 
briUiant  rose  color  and  by  the  tapering  branchlets.  Cystocarpio  specimens  are  not 
unfirequently  found,  but  tetrasporic  plants  are  rare  and  have  never  been  observed  in 
this  country.    The  species  shrinks  very  much  In  drying  and  adheres  closely  to  paper. 
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2?EMASTOMA. 

(From  vTjfiOy  a  thread,  and  arofia,  a  month.) 

Frond*  gelatino-caraose,  compressed -cylindrical  or  plane,  dichoto- 

moos  or  sabpinnate,  comi)osed  of  an  axial  layer  of  densely  woven  longi- 

tudinal  filaments,  from  which  are  given  off  short,  lateral,  dichotomoos, 

fastigiate  filaments,  which  are  united  by  a  gelatinous  substance  to  form 

a  peripheral  layer ;  tetraspores  cruciate,  borne  in  the  peripheral  layer; 

antheridia  borne  on  the  superficial  cells  of  the  periphery;  cystocarps 

(favellae)  buried  in  the  peripheral  layer,  spores  escaping  by  a  narrow 

opening  between  the  peripheral  filaments. 

A  genus  compriBing  not  far  fh>m  a  dozen  speoieB,  which  inhabit  principally  tht 
wanner  waters  of  the  globe,  the  genns  .being  particularly  weU  represented  in  Aus- 
tralia. The  fronds  of  the  different  species  vary  from  only  slightly  compressed  and 
linear  to  broad  and  palmate,  and  in  G,  nulrgin^fera  the  firond  resembles  in  rtiape  that 
of  Rhodymenia  palmata.  The  substance  is  rather  gelatinous  and  the  microscopic  stmo- 
ture  resembles  very  closely  that  of  the  fronds  of  some  of  the  Nemalieoe,  The  frm't  of 
y,  margtnifera  is  described  by  Bomet,  in  Notes  Algologiques,  as  being  a  true  favella  like 
that  of  CaUithamnion,  The  genus  is  generally  placed  near  Gloioeiphonia,  and,  like  that 
genus,  closely  connects  the  CeranUete  with  the  Crjfptonemea, 

K.  (?)  BAiEDn,  Farlow,  Proc.  Am.  Acad.  Arts  and  Sciences,  1S75, 
p.  351. 

Fronds  purplish-rose  colored,  gelatinous,  four  inches  long,  one  inch 
Tride  below,  vermiform,  once  or  twice  dichotomously  divided,  axils  acute, 
apices  attenuated ;  tetraspores  cruciate,  borne  on  the  tips  of  the  peri- 
pheral filaments;  cystocarps  . 

Washed  ashore  at  Gay  Head,  W.  0.  F. 

A  very  rare  species,  of  which  only  a  single  specimen  is  known.  It  was  found  on  the 
beach  near  the  light-house  at  Gay  Head,  Mass.,  in  company  with  Scinaia /urcellatOf  in 
August,  1971.  The  specimen  was  a  fragment,  without  the  base  of  the  plant,  but 
with  abundant  tetraspores,  which  were  borne  on  the  tips  of  the  peripheral  filaments. 
In  the  absence  of  cystocarpic  specimens  the  genus  cannot  be  ascertained  with  cer- 
tainty, and  botanists  who  visit  Gay  Head,  should  seach  for  the  plant  by  dredging  off 
the  DeviVs  Bridge  in  five  to  ten  fathoms.  The  specimen  collected  was  at  first  sup- 
*  posed  to  be  a  portion  of  a  broad  specimen  of  Nemdlion  jmrpwrgwa,  a  species  not  yet 
known  on  our  coast.  The  peripheral  filaments  are  loosely  united  together  by  a  gela- 
tinous mass,  as  in  the  subgenus  OymnophJcea  of  AsskTdh, 

Suborder  DUMONTIE^. 

Fronds  tubular,  branching  or  proliferous;  cystocarps  immersed  in 
the  ficond,  composed  of  a  single  mass  of  irregularly  placed  cells,  similar 
in  most  respects  to  those  of  the  CrpptonemiecB. 

A  smaU  suborder,  included  by  Harvey  in  the  Cryptonemiea.  The  development  of  the 
cystocarps  is  not  weU  known,  and  on  our  coast  there  is  no  material  to  be  obtained  for 
the  study  of  the  suborder.  The  common  DHmontia  fil\fwrmi9  of  Northern  Europe  is 
wanting  with  us,  and  the  genus  Ealo9a<^Qnf  of  which  we  have  one  repreientativQ, 
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IiM  never  yet  been  found  with  cystocarpio  tcnit,  the  genus  being  referred  to  the  pres- 
ent snborder  in  consequence  of  the  resemblance  of  the  frond  to  that  of  jyumontia.  Ac- 
cording to  Bomet,  the  spores  in  D,fil\formi8  are  borne  directly  on  the  carpogenio  cell, 
wbereaii  in  the  nearly  related  genera  of  Crypicmemi^B  there  are  sterile  cells  between 
the  spores  and  the  carpogenio  celL 

HALOSACCION,  Kiitz. 
(From  oAc,  the  sea,  and  oamuovf  a  small  sack.) 

FrondshoUow,  tabular  or  sack-shaped,  simple  orproliferonslybranchedy 
consisliiig  of  an  internal  layer  of  large,  roundish,  angular,  colorless  cells^ 
usually  arranged  in  linear  series  and  packed  closely  together  by  a  gela- 
tinous substance;  tetraspores  cruciate,  immersed  in  the  cortical  layer; 
cystocarpeT 

A  small  genus,  including  about  ten  species,  of  which  E,  ramentaceum  is  common  in 
the  North  Atlantic,  the  other  species  being  confined  to  the  North  Pacific  and  ex* 
tending  ae  far  south  as  Califomta  on  the  east  coast  and  Japan  on  the  west  coast. 
The  species  are  aU  coarse  and  somewhat  cartilaginous,  and  are  either  in  the  form  of 
elongated  obovate  sacks  or  tubular  and  proliferous.  The  cystocarpic  fruit  is  unknown, 
and  the  genus  is  placed  conjecturally  near  DumonUa  in  consequence  of  the  structuro 
of  the  frond. 

BL  BAHENTAGEX73ff,  (L.)  Ag,  (IT  romeniaoeumj  Ner.  Am.  Bor.,  Part 
n,  PL  29  a.—ZFlva  soboK/erOy  Fl.  Dan.,  PI.  356.) 

Fronds  brownish  purple,  six  to  fourteen  inches  high,  cylindrical-com* 
pressed,  attenuated  at  the  base,  simple  or  irregularly  branched,  more  or 
less  densely  beset  wit&  scattered  or  crowded,  simple  or  forked,  lateral 
proliferations ;  tetraspores  large,  spherical,  cruciate ;  cystocarps  f 

Var.  Gi-ADIATUM,  Eaton,  Trans.  CJonn.  Acad.,  Vol.  II,  p.  347, 

Proliferations  long,  simple,  somewhat  incurved,  inflated. 

On  algse  in  deep  pools  and  on  mud-covered  rocks  at  low-water  mark. 

From  Gloucester,  Mass.,  northward ;  Korth  Atlantic  and  Pacific.  The 
variety  at  Eastport 

A  characteristic  species  of  our  northern  coast,  occasionally  found  at  Gloucester  and 
becoming  very  common  at  Eastport.  The  fronds  are  very  variable  in  shape,  yet,  on 
the  whole,  easily  reoogniased.  The  most  marked  form  is  the  var.  gladUttum.  The^ 
Tobostness  depends  a  good  deal  on  the  place  of  growth.  In  exposed  pools  the  fronds 
are  short  and  very  densely  proliferous;  in  sheltered  harbors,  like  that  of  Eastport,  the 
proliferations  grow  long,  and  are  of  rather  delicate  texture,  approaching  H,  microapO" 
rma,  which  hardly  seems  a  distinct  species.  Ejellman,  in  Spetzbergens  Marina  kloro- 
fylUorande  Thallophyter,  mentions  certain  hemispherical  protuberances  on  the  fronds 
of  tliis  species,  and  the  same  are  found  on  our  coast.  As  before  stated,  the  specimen 
of  Asperocooctu  oompresaus  credited  to  Gloucester,  Mass.,  was  an>  error,  the  specimen 
being  in  reaUty  a  sterile  and  partly  bleached  Halosaooion. 

Suborder  GIGARTINE^. 

Fronds  terete,  compressed  or  membranaceous,  fleshy  or  cartilaginous; 
antheridia  in  superficial  spots  or  sunk  in  small  crypts;  tetraspores 
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eiTioiate  or  zonate,  nsnally  collected  in  nemaiheda  or  in  snperfteial  Bpoito 
(sori),  sometimes  scattered ;  cystocarps  composed  of  numerous  masses 
of  irregularly  placed  spores,  between  which  are  £Mmd  portions  of  the 
tissue  of  the  interior  of  the  fix>ndy  the  whole  sporiferous  mass  being 
covered  by  the  swollen  sor&ces  of  the  frond,  which  are  sometimes  raised 
in  subspherical  cono^tades ;  spcMres  discharged  through  special  car- 
Ikostomes. 

A  large  suborder,  comprising  species  which  sre  sometimeB  more  or  less  cylindrical  in 
sliapcy  but  which  are  more  frequently  expanded  and  of  a  coarse,  snbcartilaginous  con- 
sistency. Some  of  the  largest  Fknidea  are  found  among  the  CHgarUmea,  and  perhaps 
no  other  suborder  eontains  so  many  iU-defined  species  as  the  present.  Owiiig  to  the 
thickness  and  opacity  of  the  fronds,  the  study  of  the  development  of  the  cystocarps  is 
attended  with  very  great  di^culty,  and  as  yet  no  fall  account  of  the  ibrmation  of 
the  fruit  of  any  of  the  species  has  been  published.  In  the  Notes  Algologlques,  Bomet, 
however,  gives  a  brief  account  of  the  formation  of  the  cystocarp  in  Ggwm^gimgru 
paien$.  In  all  the  species  the  spores  are  irregularly  f/toxtped  in  several  disdnet  masses, 
which  are  imbedded  in  the  tissue  of  the  frond,  the  cells  of  which  undergo  a  change  as 
the  spores  ripen,  their  walls  becoming  thick  and  lamellated,  and  traversed  by  numer- 
ous small  canals.  In  C€Ulopkylli$  and  some  other  genera  the  sporiferous  mass  and  the 
enveloping  tissue  of  the  frond  form  subglobose  swellings  external  to  the  surfrM}e  of  the 
fix>nds,  but  in  other  genera,  as  Ojqawogoayiw,  the  spori&rous  mass  ooeupies  the  eentral 
part  of  the  frond,  which  swells  on  all  sides.  The  cystocarps  diaohai^  their  spores 
through  carpostomes  or  narrow  canals  formed  in  the  cortex  of  the  finonds.  Sometimes 
there  is  a  single  carpostome,  but  in  some  genera,  as  Optmogongrui  and  AkttfeldUmy  there 
are  several. 

1.  Fronds  terete 3 

2.  Fronds  compressed 4 

3.  Substance  rigid,  homy Ahnfeldtia. 

Substance  soft,  succulent Cystodenium. 

4.  Fronds  thin,  Ic^-like Pkyttophara. 

Fronds  cartilaginous  or  subci^tilaginous 5 

&•  Cystocarps  external  in  special  leaflets Oigartima. 

Cystocarps  immersed 6 

6.  Central  part  of  frond  composed  of  roundish  polygonal  cells. 

Ch/mnogangrus. 

7.  Central  part  of  frond  formed  of  slender  anastomosing  filaments. 

Chfmdrus. 

PHYLLOPHOKA,  Grev- 

(From  ^IXov,  a  leaf,  and  fepu,  to  bear.) 

Fronds  stipitate,  stipes  expanding  into  a  rigid-membranaceoos,  flat, 
simple  or  cleft  lamina,  proliferous  from  the  disk  or  margin,  composed 
internally  of  oblong  polygonal  cells,  with  a  cortical  layer  of  minute, 
colored,  vertically  seriated  cells ;  antheiidia  contained  in  small  cavi- 
ties }  t^trkspores  cruciate,  Mranged  in  monUiform  filaments,  which  are 
packed  together  in  external  excrescences  (nemathecia) ;  cystocarps  ex* 
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temaly  globose,  sessile  or  pedicellate,  containing  within  a  thick  peri- 
carp several  irregular  masses  of  spores  imbedded  among  the  cells  of  the 
firond;  spores  discharged  by  a  narrow  carpostome. 

Hie  genns  comprises  eight  or  nine  species  of  the  North  Atlantic  and  Mediterranean, 
one  species,  P.  CUvelandil,  being  found  on  the  coast  of  California.  The  species  are 
dark  red,  rather  coarse  and  rigid,  not  adhering  to  paper,  and  are  very  apt  to  be  cot- 
eied  with  Brjfozoa.  They  inhabit  rather  deep  water,  and  are  cl^aracterized  by  their 
external  frnit,  the  tetraspores  being  arranged  in  nembthecia  or  warts  composed  of 
densely  packed  filaments,  each  ceU  of  which  becomes  a  cmciatiB  tetraspore.  Some  of 
the  broader  forms  pass  with  collectors  for  species  of  SkodymMia, 

P.  BRODi.aEi,  Ag,  5  Phyc.  Brit,  PI.  20. 

Stii>es  cylindrical  at  base,  compressed  upwards,  branched,  the  branches 
expanding  into  oblong  or  wedge-shaped,  simple  or  forked,  membrana- 
ceous laminsB,  often  proliferous  at  the  summit ;  cystocarps  globose,  ses- 
sile on  the  laminsB;  nemathecia  spherical,  pedunculate,  at  the  tips  of 
the  laminte. 

In  five  to  ten  fathoms  of  water. 

Newport,  E.  I. ;  Wood's  Holl,  Mass. ;  and  common  from  Nahant  north- 
ward. 

P.  MEMBEANIFOLIA,  Ag. ;  Phyc.  Brit,  PL  163. 

Stipe  cylindrical,  filiform,  branched,  the  branches  expanding  into 
broadly  wedge-shaped  bifid  or  dichotomous  laminsd ;  cystocarps  ovoid^ 
stipitate,  rising  fh)m  the  branches  or  laminee;  nemathecia  forming 
broad,  dark-colored,  convex  patches  in  the  center  of  the  laminsB. 

In  deep  waftr  on  stones. 

Common  from  Long  Island  Sound  northward ;  North  Atlantiow 

Our  two  species  of  Phyllopkora  are  perfectly  easy  to  identify  when  tetra^kerio  specie 
mens  are  obtained.  P.  Brodim  is  a  larp^r  plant  than  P.  membran^folim^  and  the  lamin» 
are  longer  and  larger  and  less  broad  at  the  base  than  in  P.  menibram^f^Mtk.  P.  Brodicei 
varies  ccmsiderably,  however,  and  in  the  spring  the  bright-red  broad  laminse  are  often 
broken  firom  the  stipes  and  washed  ashore,  wh^n  they  might  be  mistaken  for  somft 
species  of  Bhodymenia, 

GYMNOGONGEUS,  Mart 

(From  yvfiifoci  naked,  and  yoyypof,  an  exc^eeeence.) 
Fronds  dark  red  or  purple,  camoso-coriaceous,  terete,  compressed  or 
flat,  dichotomous,  composed  of  a  medullary  stratum  of  roundish,  angur 
lar,  colorless  cells  and  a  cortical  stratum  of  closely  packed  short  fila- 
ments formed  of  small  colored  cells;  tetraspores  cruciate,  borne  in 
hemispherical  nemathecia;  cystocarps  immersed  in  the  swollen  troniy 
consisting  of  several  irregular  masses  of  spores  imbedded  among  th(^ 
cdls  of  the  frond ;  spores  discharged  by  a  carpostome. 

A  genns  of  abont  thirty  species,  fonnd  principally  in  the  warmer  parts  of  the  worlds 
all  rather  coriaceons,  bat  not  attaining  any  great  size.    The  genus  is  distingnished 
S.  Miss.  69 ^10 
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from  Cho^ndruSf  to  which  several  of  tho  species  were  formerly  referred,  by  the  stractnro 
of  the  frond  and  the  arrangement  of  the  tetraspores ;  from  Phyllophora  by  the  absence 
of  a  stipe  and  the  immersed  cystocarps. 

G.  NoRVEOiGUS,  J.  Ag.  {Sphc^ococcm  Norvegicusy  Ag. — Chondrus 
JS'orvegicuSj  Lyngb. ;  Phyc.  Brit,  PL  187. — Oneotylus  ITorvegicus^  Kiitz.) 

Fronds  deep  red,  two  to  four  inches  high,  linear,  dichotomous,  flat, 
fastigiate,  axils  rounded,  patent,  apices  obtuse;  cystocarps  immersed 
in  the  upper  segments  projecting  on  both  sides  of  the  frond ;  nema- 
thecia  sessile,  hemispherical,  on  both  sides  of  the  frond. 

In  deep  pools  on  rocks. 

Penobscot  Bay,  Mr.  Hooper;  Peak's  Island,  Maine,  W,  O.  F.;  Nahant, 
W.  Q.  F. ;  Beverly,  Mass.,  MisB  Alexander.    Europe. 

Oar  plant,  which  is  apparently  rather  rare,  is  the  same  as  that  of  Enrope,  althongh 
narrower  forms  are  sometimes  seen  which  perhaps  might  be  referred  to  the  G.  Tarreyi 
of  Agardh.  G.  Griffithsia:  is  to  be  expected  with  us,  as  it  is  common  in  Eniope.  The 
present  species  is  fonnd  only  in  the  autumn  and  winter,  either  in  deep  cold  pools  or 
below  low- water  mark.  Its  resemblance  to  the  simpler  forms  of  CkoHdrus  crUpua  is  so 
great  that  it  is  perhaps  mistaken  for  that  species  by  amateur  collectors.  Its  color, 
however,  is  red  rather  than  purple,  and  the  whole  plant  is  thinner  and  more  delicate 
than  C  cri$pu8f  which,  moreover,  has  quite  a  different  microscopic  structure. 

G.  TORRBYI,  Ag. 

Frond  compressed,  flattish,  dichotomous,  fastigiate,  segments  linear, 

very  narrow,  the  axils  rounded. 

New  York,  Prof.  Agardh. 

A  species  known  only  by  the  above  description  of  Agardh.  Bailey,  in  Am.  Jonr. 
Sci.,  Vol.  YI,  1848,  p.  39,  makes  tho  singular  statement,  in  speaking  %f  Ikuffa  elegoMBy 
Ag.,  that  he  has  examined  a  fragment  of  the  original  specimen  of  SphcBrooocotu  Torrejfi 
in  the  Torrey  Herbarium,  "which,"  be  says,  "unless  I  am  greatly  mistaken,  was 
founded  on  a  battered  specimen  of  this  plant." 

AHNFELDTIA,  Fries. 

(Named  in  honor  of  JViZe  Otto  Ahnfeldt,  of  Lund.) 

Fronds  cartilagineo-comeous,  subterete,  dichotomous  or  irregularly 

branched,  composed  of  densely  packed  elongated  cells  within  and  a 

horizontal  layer  of  closely  packed  short  filaments  formed  of  small  colored 

cells ;  cystocarps  immersed  in  the  fronds ;  tetraspores  in  nematheeia 

which  surrouuded  the  branches  (f ). 

A  small  genus,  comprising  stiff,  wiry,  or  cartilaginous  alg»,  whose  fructification  is 
not  well  known.  As  it  is,  the  genus  is  distinguished  from  Gymnogongrue  rather  by  the 
rigidity  and  terete  character  of  the  i^nds  than  by  any  more  definite  character,  since 
the  fact  that  the  tetraspores  in  the  present  genus  are  in  the  nematheeia  which  surround 
the  branches,  even  if  fully  proved,  wluch  is  not  the  case,  would  hardly  constitute  suf- 
ficient ground  for  the  separation  of  the  genera.  In  the  only  common  species  of  tho 
North  Atlantic  cystocarps  have  never  been  seen  and  the  nematheeia  have  n6t  been 
satisfactorily  exanuned.  In  AhttfeJdtia  gigartinoidsB  of  the  west  coast  the  cystoearps 
form  nodose  swellings  in  the  upper  part  of  the  branches,  and  there  are  numeioas  car- 
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postomes  by  which  the  spores  are  dischaiged.  However  ill  defined  the  present  genns 
may  be,  there  is  no  difficulty  in  recognizing  at  sight  onr  only  species. 

A.  PLIOATA,  Fries.  {Oymnogongrus  plicatuSj  Kiitz.;  Phyo.  Brit.,  PL 
2^^6igartina  pUoattty  Lam.x. — Sphasrocoecm  plicatm^  Ag.) 

Fronds  homy,  terete,  filiform,  very  irregularly  branched,  entangled, 
branches  di-triehotomons,  with  lateral,  often  secnnd,  branches,  axils 
ronnded,  terminal  divisions  elongated;  cystocarps  and  tetrasporesT 

Var.  FASTIGIATA. 

Fronds  regularly  dichotomons,  terminal  segments  equal. 

On  rocks  and  algSB  in  exxK>sed  tide-pools.  ^ 

From  New  York  northward;  Etirope;  North  Padflc. 

Forming  very  irregnlarly  branched,  rigid  tnfts  several  inches  in  diameter.  The 
color  is  nsnally  nearly  black,  becoming  on  exposure  yellowish  or  greenish.  More  wiry 
ad  rigid  than  any  of  onr  other  yioridea, 

CYSTOCLOmUM,  Kutz. 
(From  KvoTig,  a  bladder,  and  xXoviov,  a  small  twig.) 

Fronds  fleshy,  succulent,  terete,  decompoundly  branched,  composed 

of  three  strata  of  cells,  sai  axile  series  of  loosely  interlaced  filaments 

formed  of  delicate  elongated  cells,  surrounding  which  is  a  layer  of  large 

rounded  cells  and  a  cortical  layer  of  small  roundish-angular  cells ;  an- 

theridia  in  spots  on  the  upper  part  of  the  fronds,  interspersed  aimong 

the  unchanged  cortical  cells ;  tetraspores  zonate,  scattered  in  the  cor- 

tical  layer;  cystocarps  large,  immersed  in  the  frond, usually  prominent 

at  one  side,  with  a  single  cari>ostome. 

The  acconnt  given  above  of  the  structure  of  the  frond  refers  to  the  appearance  pre- 
sented in  sectioning  the  mature  plant.  A  study  of  the  development  shows  that  the 
extenul  and  medial  layers  really  are  derived  from  the  axial  filaments,  or  rather  that 
an  three  are  formed  from  a  common  set  of  filaments  at  the  apex  of  l^e  frond.  The 
frond  of  PffitoeUmium  might  be  mistaken  for  that  of  MdMoniay  but  the  fruit  is  very 
difierent  The  genus  comprises  about  half  a  dozen  described  species,  but  only  one  is 
It  aUweU  known. 

C.  PUBPTJBASCENS,  Eiitz.  (Hjfpnea  purpuroscenSy  Harv.,  Phyc.  Brit, 
PL  116.) 

Fronds  brownish  rose-colored,  six  inches  to  two  feet  long,  an  eighth 
to  a  quarter  of  an  inch  in  diameter,  terete,  subpinnately  decompound, 
lauch  branched,  branches  alternate,  elongate,  beset  with  alternately 
{teeomponnd  branchlets  which  taper  at  each  end;  cystocarps  numey- 
rous,  large,  often  forming  nodose  swellings  in  the  branches. 

^ar.  CIRBHOSA. 

Bie  branches  drawn  out  into  long,  twisted  tendrils. 


Digitized  by  VjOOQlC 


148       BEPORT   OF  COMMISSIONER   OP  FISH  AND  FISHERIES. 

In  tide-pools  and  just  below  low- water  mark. 
Very  common  from  New  York  northward;  Europe. 

With  the  exception  of  Ceramium  rubruMf  the  present  is  probably  the  most  common 
species  of  FloridecB  found  on  our  coast.  It  not  nnfreqoently  attains  a  length  of  a 
foot  and  a  half,  and  when  washed  from  its  attachment  and  exposed  to  the  sonllgfat 
assumes  a  bright  orange  color,  which  is  attractive  to  many  ooUeotors.  The  SoUeria 
ekordalia,  said  by  Mr.  Samuel  Ashmead*  to  have  been  ooUected  in  Greenland  by  the 
Hayes  Arctic  expedition,  was  probably  a  sterile  plant  of  C^$ioclonium  purpura9een$. 

GIGAETINA,  Lam.x. 
(From  yiyaprovf  a  grape-stone.) 

Fronds  fleshy,  cartilaginous,  compressed,  composed  of  an  internal 
layer  of  longitudinal,  slender,  anastomosing  filaments,  which  pass  hori- 
zontally outwards  and  divide  dichotomously  into  short  monilifona  fila- 
ments, the  whole  set  in  a  gelatinous  substance;  antheridia  in  super- 
ficial spots ;  tetraspores  cruciate,  densely  aggregated,  fprming  spots 
just  below  the  surface ;  conceptacles  external. 

A 'genus  of  which  nearly  fifty  species  have  been  descrribed,  but  some  of  which  are 
of  doubtful  value.  They  abound  in  the  Pacific  Ocean,  several  species  being  fi>and  in 
California,  but  we  have  only  one  species. 

G.  MAMILLOSA,  Ag. ;  Phyc.  Brit,  PI.  199. 

Fronds  dark  purple,  three  to  six  inches  high,  half  an  inch  to  two 
inches  broad,  flattish,  channelled,  linear,  decompound,  dichotomous, 
fastigiate,  upper  segments  wedge-shaped,  bifid;  cystocarps  borne  in 
short  papillae  given  off  firom  the  surface  and  margin  of  the  fix>nd.    ^ 

On  rocks  at  low- water  mark,  in  company  with  Chondrua  crisptu. 

Common  from  Boston  northward ;  Europe. 

Bearing  some  resemblance  to  the  common  Irish  moss,  with  which  it  usually  growsy 
but  distinguished  by  the  numerous  papiUeB  which  cover  the  surface  of  the  fronds  and 
bear  the  fruit.  The  present  species  may  occur  in  Califomia,  but  most  of  the  speoi- 
mens  of  O.  mamUlosa  from  the  west  coast  belong  rather  to  G,  papUlata,  Ag. 

OHONDRUS,  Stack. 

(From  x<w<Jpof,  cartUage.) 

Fronds  and  tetraspores  as  in  CHgartina;  cystocarps  immersed  in  tiie 

frond. 

A  small  genus  as  limited  by  modem  writers,  but  formerly  made  to  include  a  largia 
number  of  forms.  The  three  genera  GigarUna,  ChondruSf  and  Irid€M  are  veiy  neazly 
related.  In  the  first-named  genus  the  cystocarps  are  borne  in  external  conceptacles^ 
and  in  the  last  two  they  are  immersed. 

C.  CEISPUS  (Linn.),  Stack.;  Phyc.  Brit,  PI.  6S.— Irish  moss. 

Fronds  purple,  three  to  six  inches  high,  stipitate,  flabelliform,  dichoto- 
mous, ^tigiate,  flat,  the  segments  linear-cuneate ;  cystocarps  immersed 
in  the  frond  and  usually  projecting  on  one  side. 

•Proceed.  Acad.  Nat  ScL  Philadelphia,  VoL  XV,  p^93. 
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On  rocks  at  low- water  mark. 

Common  firom  New  York  northward. 

The  common  Irish  moes  which  is  used  for  cnllnary  purposes,  and  also  for  clarifying 
beer.  It  is  also  said  to  be  nsed  in  the  manufacture  of  cheap  cotton  cloths.  Althongh 
Tery  yariable  in  shape,  it  is  not  likely  to  bo  mistaken  for  any  other  species,  except 
poBsibly  sterile  sj^ecimens  of  Gigartma  mamillarU  or  Gymnogongrus  Norvegicus,  which 
is,  however,  a  rare  species.  When  growing  exposed  to  the  light,  the  color  is  a  yel- 
low-green. 

Suborder  RHODYMENIE^. 

Fronds  membranaceous  or  filiform,  solid  or  tabular;  antheridia  form- 
ing superficial  patches;  tetraspores  tripartite,  cruciate,  or  zonate, either 
scattered  in  distinct  spots  or  sometimes  sunk  in  crypts ;  cystocarps  ex- 
ternal, containing  densely  packed  subdichotomous  filaments,  arranged 
in  distinct  masses  around  a  basal  placenta  with  a  thick  pericarp,  which 
is  connected  by  numerous  filaments  with  the  placenta. 

The  present  suborder  is  exceedingly  ill-defined,  and  no  two  writers  agree  exactly  as 
to  its  limits.  In  the  typical  genera  we  find  a  distinct  basal  placenta  on  which  are 
borne  masses  of  spores,  which  when  young  are  seen  to  be  formed  of  subdichotomous 
filaments,  but  which  when  mature  are  arranged  without  order  and  held  together  by  a 
gelatinous  enTolope.  Diverging  firom  the  type,  we  have  genera  like  CordgUdadia,  in 
which,  even  at  maturity,  the  spores  preserve  to  a  certain  extent  a  moniliform  arrange- 
ment, and  we  then  have  a  cystocarp  but  little  different  fh>m  that  of  Gracilariaf  which 
belongs  to  the  Spkaroooecoidea.  On  the  other  hand,  we  have  the  order  connected  with 
the  Oypionemiece  by  Ckrgtyvienia,  which  is  now  placed  by  Agardh  in  the  Bhodgmenia^xtB. 
The  position  of  BkodophgUU  and  Euthora  is  doubtful.  Here  we  have  no  distinct  basal 
placenta,  bat  rather  a  central  placenta  or  carpogenic  cell,  reminding  one  somewhat  of 
the  genus  Ehabdomia  and  i  te  allies,  which  have  been  included  in  the  SoUeriem.  EuikorOy 
at  any  rate,  demands  a  more  accurate  study,  and  our  own  species  of  BhodophgUUf  B, 
vtprecula,  does  not  well  correspond  with  the  typical  members  of  the  suborder  in  rela- 
tion to  its  cystocarpic  fruit.  Lameniaria  and  Ckampia  agree  with  the  Bkodgmeniea  in 
their  fruit,  although  the  fronds  are  peculiar,  and  we  have  kept  them  as  a  division  of 
the  present. 

Tribe  L  Bhodyheniejb  proper. 

Cystocarps  with  a  basal  placenta,  fronds  solid. 

Fronds  dichotomous  or  palmate Bhodymenia. 

Fronds  pinnately  compound....! Plooamium. 

Fronds  filiform Cardyleeladia. 

!  Tribe  IL  Bhobophyixejeb. 

Cystocarps  with  a  central  placenta,  fronds  membranaceous. 

Tetraspores  zonate,  frondsdichotomous  or  pinnate EhodophyUis. 

Tetara^res  cruciate,  fronds  dentato-pinnate Euthara. 

Tribe  IIL  Lomentaseb^. 

Cystocarps  with  a  basal  placenta,  fronds  tubular. 

Fnmds  constricted  at  the  joints,  but  with  no  proper  diaphragms,  tetra- 
spores sunk  in  depressions  of  the  frond .  • . .  Lomentaria. 

Fronds  with  numerous  diaphragms,  tetraq[K>res  superficial.  •••  €^fii{m^ 
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RHODYMENIA,  (Grev.)  J.  Ag, 

(From  podeoc,  red,  and  v/ii/v,  a  membrane.) 

Fronds  flat,  membranaceous,  dicbotomoos  or  palmate,  composed  oi 
an  internal  layer  of  large  ronndish-angolar  cells  and  a  cortical  layer  (rf 
smaller  cells,  in  some  cases  arranged  in  short  horizontal  filaments; 
tetraspores  cruciate,  either  collected  in  superficial  spots  (sori)  or  scat- 
tered in  the  cortex;  cystocarps  external,  sessile,  with  a  distiuct  car- 
postome,  spores  irregularly  grouped  in  masses  attached  to  a  basal  i)la- 
centa  and  surrounded  by  a  gelatinous  envelope. 

A  genns  which  formerly  was  made  to  inchide  a  hurge  number  of  flat  membranoiis 
species,  a  large  part  of  which  have  by  recent  writers  been  removed  to  other  genera. 
We  have  bnt  one  species  on  our  coast,  Bhod^menia  palwMia,  the  common  dulse,  of  which, 
unfortunately,  the  cystocarpio  fruit  is  unknown,  and  the  study  of  the  fruit  of  the 
genus  is  out  of  the  question  with  us. 

E.  PAL]ttATA,  (Linn.)  Grev.  j  Phyc.  Brit.,  Pis.  217, 218;  Ann.  Sci.  Nat, 
Vol.  in,  Ser.  4,  PI.  3,  Fig.  S.—DuUe. 

Fronds  purplish  red,  broadly  wedge-shaped,  six  to  twelve  inches  long 
and  four  to  eight  inches  broad,  irregularly  cleft,  palmate  or  dichoto- 
mens,  sometimes  repeatedly  laciniate,  the  margin  often  winged  with 
leaflets ;  tetraspores  cruciate,  scattered  in  patches  over  the  frond,  im- 
mersed in  the  cortex;  cystocarps  f 

Var.  Sasniensis. 

Divisions  very  numerous,  narrow,  sublinear. 

On  Fuciy  Laminariofy  and  other  algae,  between  tide-marks,  and  extend- 
ing into  deep  water. 

Common  fix>m  New  York  northward;  North  Atlantic;  California t 

This,  with  Chandrud  criapuSj  forms  the  only  species  eaten  in  New  England.  The  present 
species,  although  one  of  the  commonest  red  sea-weeds  in  the  North  Atlantic,  has  never 
been  known  to  bear  cystocarps,  and  hence  the  generio  position  is  doubtftd.  The 
description  given  applies  to  the  typical  form,  and  although  the  fronds  are  very  variable 
in  outline,  the  species  is  easily  recognized.  It  is  sold  in  the  seaport  towns,  where  it 
is  to  be  found  dried  on  the  fruit-stands  of  the  women  who  seU  green  apples,  com-baUs, 
and  other  dainties.  It  is  said  to  possess  anthelmintlo  properties,  whieh,  if  one  can 
judge  by  its  disagreeable  taste,  is  very  probable. 

PLOOAMIUM,  Lyngb. 

(From  irXoKo/Mc,  a  lock  of  hair.) 

Fronds  compressed,  membranaceous,  pinnately  decompound,  the  pin- 
nules alternately  secund  in  twos,  threes,  fours,  or  fives,  composed  of  an 
inner  layer  of  longitudinal,  oblong  cells  and  a  cortical  layer  of  smaller 
polygonal  cells;  tetraspores  zonate  borne  in  special  branchlets;  cysto- 
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€arp8  external,  sessile  or  pedicellate,  with  a  distinct  carpostome,  spores 

in  several  masses  composed  of  closely  packed  radiating  filaments  borne 

on  a  basal  placenta. 

A  beaatifal  genxis,  compTising  about  twentj-five  spedea,  the  most  striking  of  which 
are  found  in  Australia,  New  Zealand,  and  at  the  Cape  of  Good  Hope.  P.  ooootiMtiiii  is 
very  widely  diffused  in  the  North  Atlantic  and  Pacific,  and  possibly  also  in  the  south- 
ern hemisphere ;  but  it  has  only  been  observed  once  on  the  coast  of  New  England, 
and  that  perhaps  requires  verification.  The  genus  is  at  once  recognized  by  the  branch- 
ing. The  frond  is  linear  and  distichously  pinnated,  the  pinnules,  which  are  always 
alternately  secund  in  groups  of  from  two  to  five,  being  of  two  kinds ;  the  lowest 
pinna  is  short,  simple,  and  acute,  while  the  remaining  pinnas  are  pinnulate  or  pecti- 
nato-decomponnd.  The  cystocarps  of  Plooamiwn  are  similar  to  those  of  JRhodymmia, 
and  the  zonate  tetraspores  are  in  special  branohlets  or  leaflets,  known  as  stichidia. 

P.  cocoiNEUM,  Lyngb.;  Phyo.  Brit.,  PL  44, 

Fronds  narrowly  linear,  without  a  midrib,  decompound  pinnate,  pinnae 
alternately  second  in  threes  or  fours,  the  lowest  subulate  and  entire,  the 
npi>er  pectinate  on  the  upper  side;  conceptacles  marginal,  solitary,  ses- 
sile; tetraspores  zonate  on  divaricately  branching  processes  borne  on 
the  inner  side  of  the  pectinated  branchlets. 

Boston  Bay,  Miss  Eawkshurst 

The  above-named  locality,  given  in  the  Nereis,  is  the  only  one  known  on  the  New  En- 
ghmd  coast,  lor  this  widely  diffused  species,  if  we  except  the  vague  statement  of  Bailey 
in  the  American  Journal  of  Science,  VoL  III,  1847,  p.  84,  that  it  has  been  found  by  Rev 
J.  L.  Russen  on  the  coast  of  Massachusetts.  One  sometimes  finds  forms  of  Eutkora 
eristata  labeUed  P.  cocdneum  in  American  herbaria.  The  common  Califomian  form  of 
the  qieciee  is  coarser  than  the  European,  and  has  been  named  by  Ktitzing  P.  CdHfor- 
iiicins.    It  is  not,  however,  distinct. 

CORDTLECLADIA,  J.  Ag, 

(From  tcopivXiff  a  dub,  and  icXadoCf  a  branch.) 

Fronds  filiform,  irregularly  branched,  camoso-cartilaginons,  formed 
of  two  strata  of  cells;  medollary  layer  of  oblong,  longitudinal  cells, 
cortical  of  roundish,  colored,  subseriated,  vertical,  minute  cells }  con- 
ceptacles sessile  on  the  branches,  subspherical,  fhmished  with  a  cellular 
pericarp  at  length  perforate,  containing  a  densely  packed  globular  mass 
of  roundish  angular  spores,  formed  by  the  evolution  of  much-branched 
filaments  issuing  from  a  basal  placenta ;  tetraspores  immersed  in  the 
periphery  of  pod-like  ramuli,  oblong,  cruciately  parted. 

?  O.  HimTn,  Harv. 

^  Fronds  densely  tufted,  springing  from  a  common,  expanded,  crust- 
like  disk,  livid  purple,  tereti-compressed,  once  or  twice  forked  or  se- 
cundly  branched;  branches  subulate,  attemate,  acute;  fruit t"  (Ser. 
Am.  Bor.,  Part  II,  p.  155.) 

Karragansett  Bay,  Mr.  Oeorge  Hunt. 
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A  epeciee  only  known  from  the  description  in  the  Nereis,  which  is  quoted  above, 
and  from  the  specimen  in  Herb.  Harvey  for  an  examination  of  which  we  are  indebted 
to  Prof.  E.  Perceval  Wright.  In  the  absence  of  fruit,  the  genus  must  remain  in 
doubly  and  it  is  hardly  likely  that  the  species,  as  described  by  Harvey,  will  be  again 
recognized  by  American  algologists. 

BHODOPHYLLIS,  Kutz. 
(From  poAov,  a  rose,  and  ^XXoVf  a  leaf.) 

Fronds  membranous,  dichotomously  compound,  with  proliferous  or 
pinnatifid  margins,  composed  of  an  internal  layer  of  large  roundish- 
angular  cells  and  a  cortical  layer  of  smaller  cells ;  tetraspores  zonate, 
immersed  in  the  cortex  of  the  ficond  or  marginal  processes ;  cystooups 
external,  subspherical,  borne  usually  on  the  margin  of  the  frond  or  on 
lateral  processes,  spores  arranged  around  a  central  carpogenic  ceU  in 
masses  composed  of  densely  packed  radiating  filaments,  whose  cells  at 
maturity  become  irregularly  placed. 

A  genus  comprising  about  twenty  species,  which  mostly  inhabit  the  Anstraliaa 
coast.  They  have  membranously  expanded  fronds  resembliug  those  of  the  g^ios 
Bhodymeniaf  but  they  are  as  a  rule  smaller  and  thinner,  the  internal  layer  consisting 
of  usually  two  series  of  cells.  The  genus  is  distinguished  from  Ekodp^ma  by  the 
zonate  tetraspores,  and  by  having  the  carpogenic  ceU  or  placenta  in  the  center  of  the 
conceptacle  instead  of  at  its  base.  In  the  typical  species  of  KUtzing,  B.  bifida,  there 
is,  according  to  Dr.  Bomet,  a  large  carpogenic  cell  at  the  center  of  the  conceptacle, 
around  which  the  sporiferous  masses  are  gathered,  and  the  same  is  true  with  regard 
to  our  own  Rhodophyllis  vepreoula, 

B.  VEPRBCULA,  J.  Ag.  {Clliaria  fuscaj  Bupr. — R.  veprecula  and  Ctd- 
liblepharis  ciliataj  Harv.,  Ker.  Am.  Bor.,  Part  II,  pp.  105,  152,  non 
CallibU^haris  eiliataj  EUtz.) 

Fronds  deep  red,  attached  by  a  branching  base,  two  to  five  inches 
long,  a  quarter  of  an  inch  to  an  inch  and  a  half  broad,  decompoundly 
dichotomous,  margin  pinnate,  pinnae  linear-lanceolate,  ciliate,  with  short 
subulate  or  forked  teeth;  tetraspores  zonate,  borne  in  the  cortex  of 
the  cilia;  cystocarps  subglobose,  usually  borne  at  the  base  of  the  dlia, 
often  densely  aggregated,  sometimes  borne  on  the  surface  of  frond. 

Var.  omBHATA,  Harv. 

Fronds  Very  narrow,  dichotomous,  the  apices  cirrhiform,  repeatedly 
forked. 

On  the  larger  algae  in  five  to  ten  fathoms,  and  rarely  in  deep  tide- 
I)ools.    Autumn  and  winter. 

Campobello  Island,  Grand  Menan,  Maine,  Prof.  Eaton;  Gloucester, 

Mass.,  W.  0.  F.;  Arctic  Ocean. 

The  present  species  is  a  characteristic  Arctic  form  which  occurs  as  far  south  as  Cape 
Ann,  where  it  is  not  rare  although  hardly  common.  It  is  usually  found  waahed  ashore 
late  in  the  autumn  or  in  winter.    It  is  recognized  by  its  beautiftd  red  color  and  ficond 
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destitute  of  a  midrib  and  with  a  ciliated  margin.  It  bears  a  close  resemblance  to  CaU 
UMepharU  <Miata^  Kiitz.,  which  is  a  common  European  species,  and  it  was  introduced 
under  that  name  in  the  Nereis,  in  which  work  MhodophylUa  vepreeula  was  cited  on  the 
authority  of  Agardh.  But  subsequent  observation  and  examination  of  the  cystooarpic 
fmit  has  shown  that  the  C.  dliata  of  the  Nereis  is  the  same  as  BhodophyllU  vepreeula, 
Ag.  Gobi  states  that  E.  vepreeula  of  Agardh  is  the  Fiicua  dichotomua  of  Lepechin,  and 
he  considers  that  C.  cUiaia,  KUtz.,  should  also  be  included  with  it  under  the  name  of 
Bkodapliyllis  dXchotoma  (Lepechin).  We  have  retained  the  name  of  Agardh  because  we 
only  wish  to  assert  that  our  plant  is  a  Khodophyllis  already  described  by  Agardh,  but 
do  not  wish  to  go  so  far  as  to  express  an  opinion  with  regard  to  the  identity  of  the 
two  European  plants,  since  we  have  never  been  able  to  examine  the  fruit  of  C. 
cUkUa  in  good  condition.  Our  form,  as  found  on  the  Massachusetts  coast,  is  well  de- 
veloped and  agrees  x>erfectly  with  specimens  collected  by  Dr.  Kjellman  in  Greenland. 
The  narrow  variety  was  found  by  Harvey  at  Halifax.  In  Herb.  Gray  is  a  narrow 
specimen  from  Labrador,  marked  Calliblepharis  jubata,  apparently  in  Lenormand's 
handwriting. 

EXTTHORA,  Ag. 

(Derivation  uncertain.) 

Fronds  membranaceoas,  sabdichotomoasly  pinnate,  formed  internally 
of  large  oblong  cells,  between  which  is  a  network  of  slender  branching 
filaments  with  a  cortical  layer  of  small  cells;  tetraspores  craclate,  im- 
mersed in  the  cortex  of  the  thickened  apices ;  cystocarps  external,  sub- 
spherical,  marginal,  containing  a  central  nndeus  attached  to  the  walls 
of  the  conceptacle  composed  of  tufts  of  radiating  sporiferous  filaments 
ajTonnd  an  ill-defined  cellular  placenta. 

A  smaXL  genus  of  only  two  species,  one  of  wbicb  is  found  in  the  Kortb  Atlantic  and 
the  other  in  the  North  Pacific.  The  structure  of  the  frond  in  our  species  is  peculiar 
and  is  the  same  as  that  of  the  genus  CalUphylUa,  Between  the  rather  large  cells  of 
the  interior  run  smaU  branching  filaments,  best  seen  in  longitudinal  sections.  The 
genus  is  separated  from  Ehodymenia,  in  which  it  was  formerly  included,  in  consequence 
of  the  peculiar  frond  and  cystocarp.  The  structure  of  the  latter  is  not  at  all  well 
known  and  should  be  studied  on  our  coast,  where  there  is  an  abundance  of  material. 
The  conceptacles  are  small  and  are  borne  on  the  margin  of  the  frond,  and  the  carpos- 
tome  is  not  at  all  prominent.  The  arrangement  of  the  spores  is  complicated  and  not 
easily  described.  They  are  arranged  in  tufts  of  short  filaments,  radiating  from  a  com- 
mon point,  and  the  different  tufts,  which  are  very  numerous,  appai'ently  surround  a 
central  cellular  placenta,  not  at  aU  sharply  defined.  At  any  rate,  there  is  no  large 
carpogenio  cell,  either  at  the  center,  as  in  BhodaphylUiy  or  at  the  base,  as  in  Rhodymeniaj 
and  it  is  by  no  means  certain  that  the  genus  should  be  placed  in  the  present  suborder. 

B.  CBISTATA,  J.  Ag.  (SpJuerococcus  cristatusj  0.  Ag.Shodymenia 
erUtata,  Grev. ;  Phyc.  Brit,  PI.  307.— CallophylUs  omtota,  Kiltz.) 

Fronds  rosy -red,  one  to  five  inches  high,  membranaceous,  flabellately 
expanded,  main  divisions  widely  spreading,  alternate,  repeatedly  sub- 
divided, upi)er  divisions  alternate,  linear,  laciniate  at  the  tips,  with  a 
fimbriated  margin;  tetraspores  cruciate,  in  the  thickened  tips  of  the 
firond ;  cystocarps  small,  marginal,  nearly  sphericaL 

On  algsB,  especially  on  LaminariWy  in  deep  wat^. 
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Staten  Island;  ITewport,  E.  L,  Bailey;  dredged  oflF  Napatree  Point, 

B.  I.,  Prof.  Eaton;  Gay  Head,  in  eight  or  ten  fathoms';  and  common 

from  Nahant  northward. 

Together  with  DeUs$eria  nnuosa,  this  species  fonus  the  balk  of  the  membianaceoiis 
red  sea-weeds  collected  by  ladies  on  our  nortlieru  coast  for  ornamental  poiposes. 
Probable  in  no  part  of  the  world  are  more  beautifal  and  loxuriant  specimens  fonnd 
than  at  Magnolia  CoYe,  Gloncester,  Mass.  Specimens  vary  very  much  in  breadth. 
Some  have  the  main  divisions  an  inch  wide  and  the  terminal  divisions  are  densely 
fla1>ellate.  Others  are  scarcely  an  eight  of  an  inch  wide  and  the  terminal  divisions 
are  rather  diffuse,  the  fimbriations  being  prolonged  into  sharp  teeth.  The  first-men- 
tioned form  approaches  the  figure  in  the  Phycologia  Britannica,  while  the  last  resem- 
bles ^p^rocoocaw  ooroROjn/oZitu.  The  Long  Island  forms  are  scarcely  an  inch  high.  The 
species  is  found  at  all  seasons  of  the  year,  and  inhabits  rather  deep  water,  its  favorite 
habitat  being  the  roots  of  Laminaria, 

LOMENTAEIA,  (GaiU.)  Thuret 
(From  lomentumf  a  pod  with  constricted  joints.) 

Fronds  filamentous^  branching,  hpUow,  with  constricted  nodes,  formed 
of  one  or  more  layers  of  roundish-angular  cells  with  a  few  longitudinal 
filaments  in  the  interior;  tetraspores  tripartite,  borne  in  cavities 
formed  by  the  infolding  of  the  cortex;  cystocarps  external,  sessile,  con- 
taining a  nucleus  composed  of  oblong  masses  of  irregularly  radiating 
spores  attached  to  a  placenta  surrounding  a  large  basal  carpogenic  cell, 
which  is  connected  with  the  pericarp  by  filaments. 

A  smaU  genus,  containing  species  which  have  been  placed  by  some  writers  in  Ckyh- 
cladia  and  Ckrysymenia,  As  limited  by  Thuret,  the  genus  includes  species  in  which 
the  tetraspores  occupy  small  cavities  hollowed  out  in  the  cortex.  The  development 
of  the  fronds  has  not  been  fully  studied.  They  are  hoUow  and  much  constricted  at 
the  Joints,  but  in  our  species  there  are  no  distinct  diaphragms  as  in  Ckampia.  The 
walls  of  the  filaments  are  composed  of  a  membrane  oonsisting  of  a  single  layer  of  round- 
ish-angular cells,  or  there  are  two  or  three  layers,  the  outer  cells  being  smaUer  than 
the  rest.  The  inner  side  of  the  waU  is  traversed  by  long,  slender  filaments,  to  which 
are  attached,  laterally,  small  round  cells,  by  which  the  filaments  are  attached  to  the 
waUs.  The  cystocarps  are  external,  and,  in  section,  one  sees  a  large  basal  triangular- 
ovoid  carpogenic  cell  surrounded  by  closely  packed  sporiferons  lobes,  in  which  the  cells 
aire  at  first  arranged  in  the  form  of  densely  radiating  filaments,  but  at  the  time  of  ma- 
turity become  irregularly  placed.  The  pericarp  is  rather  broadly  ovate,  with  a  dis- 
tinct terminal  carpostome,  and  its  walls  are  connected  with  the  carpogenic  ceU  by 
filaments,  between  the  bases  of  which  lie  the  sporiferons  masses,  around  which  is  a 
gelatinous  envelope. 

L.  UNOIKATA,  Menegh.,  in  J.  Ag.,  Spec.  ( OkylocUxidki,  BaUcyanaj  Harr., 
Ner.  Am.  Bor.,  Part  n,  p.  185,  PI.  20  e.—Ohylo6ladia  tmeinatOy  Ag^  Zan. 
Icon.  Adr.,  PL  43. — Chondrosiphon  uncinatWy  Ktltz.) 

Fronds  brownish  red,  densely  tufted,  two  to  five  inches  high,  tubular, 
irregularly  much  branched,  branches  about  one-tenth  of  an  inch  in  diam- 
eter, divaricated,  secund  or  scattered,  often  recurved,  branchiets  niff- 
rowly  ftisiform,  much  contracted  at  base,  secund;  tetraspores  tripartite 
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in  cavities  on  the  branchlets  5  cystocarps  sessile  on  the  branches,  ovoid, 
with  a  cUstinot  terminal  carpostome. 

Var.  FnJFOBMis,  Harv.,  1.  c,  • 

Slender,  elongt^  with  longer  and  less  arching  branches. 

On  wharves,  sponges,  &c,  below  low- water  mark. 

Qain<^,  Mass.,  Sarvey;  common  firom  Gape  God  soathward. 

A  common  and  characteristic  species  of  Long  Island  Sound,  forming  very  densely 
branching  tnfte.  The  branches  are  nsnaUy  arched  backwards  and  bear  secund  branch- 
lets  which  are  mnch  constricted  at  base.  The  arrangement  of  thetetrasporos  in  cavi* 
ties  can  easily  be  seen  in  fresh  or  alcoholic  specimens,  bnt  not  well  in  pressed  plants. 
It  is  pcincipaUy  on  the  authority  of  Zanardini  that  our  species  is  united  with  his  C, 
vndnaia,  and  as  he  had  plenty  of  material  for  comparison  his  opinion  is  probably  cor- 
rect. The  Adriatic  specimens  of  C.  undnata  which  we  have  examined  corresponded 
better  with  the  var.  flUformit  than  with  the  more  common  secund  form  of  Long  Island 
Sonnd. 

L.  ROSEA,  (Harv.)  Thnret.  {Chrysymenia  rosea,  Harv.,  Phyc.  Brit.,  PL 
358  a.-^Chploclad%a  rosedj  Harv.,  Ner.  Am.  Bor.,  Part  H,  p.  186.) 

Fronds  rose-colored,  compressed,  hoUow,  triangolar  in  oiitline,  main 
divisions  simple  or  once  or  twice  forked,  one  and  a  half  to  three  inches 
long;  an  eighth  to  a  quarter  of  an  inch  broad,  tapering  at  the  apex,  pin- 
nate with  simple  or  pinnate,  opposite,  distichoas  branchlets,  which  are 
much  contracted  at  the  base ;  tetraspores  tripartite,  sunk  in  cavities  in 
the  cortex  of  branches. 

On  stones  and  shells  in  ten  fathoms. 

Portsmouth,  If .  H. ;  Newport^  E.  Lj  Ha/rvey ;  Gay  Head,  W.  0.  F.; 

Northern  Europe. 

A  rare  and  beautiful  species,  easily  distinguished  from  the  last  by  being  broader  and 
flattened,  with  beautiftiUy  regular,  opposite,  distichous  pinnae.  As  far  as  we  know, 
the  cystocarpic  firnit  of  this  species  has  never  been  seen.  It  is  tolerably  abundant  on 
riiells  of  MjfUlu8,  in  company  with  Somaiafwro^lata,  off  Gay  Head.  - 

OHAMPIA. 

(In  honor  of  If.  De$champs,  a  French  botanist.) 

Fronds  filamentous,  branching,  hollow,  nodose,  formed  of  one  or  more 
layers  of  roundish-angular  cells  with  ceUular  diaphragms  at  the  nodes, 
traversed  internally  by  a  few  longitudinal  filaments ;  tetraspores  tripar- 
tite, scattered  in  the  cortex ;  cystocarps  as  in  Lamentaria. 

A  small  genus,  comprising  about  a  dozen  species,  most  of  which  are  tropical  or  Aus- 
tralian, our  opecies,  C,  parmla,  being  the  most  widely  diffiosed.  The  genus  resembles 
LomeHtaria  very  closely  in  the  cystocarpic  fruit.  The  fronds,  however,  are  not  only 
constricted  at  the  Joints,  but  are  nodose  throughout,  a  diaphragm  composed  of  a  sin- 
gle layer  of  cells  extending  across  the  nodes.  The  tetraspores  axe  not  contained  in 
sonken  cavities  as  in  Lomentaria,  A  section  of  the  cystocarps  of  C,  parvula  and  L. 
nnciwUa  shows  the  same  arrangement  of  the  spores,  but  In  the  first-named  species 
the  catpogenic  cell  is  larger  and  projects  further  into  the  coneeptaole. 
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C.  PARVULA,  ( Ag.)  Harv.  {Chylocladia parvulOj  Phyc  Brit,  PL  210.— 
Champia  parvuUtj  Ner.  Am.  Bor.,  Part  II,  p.  76.)    PL  XV,  Kgt.  2, 6. 

Fronds  brownish  red,  globosely  tufted,  two  to  four  inches  high,  intri- 
cately branching,  branches  opposite,  alternate,  or  whorled,  nodose,  joints 
once  or  twice  as  long  as  broad,  apices  obtnse;  tetraspores  tripartite, 
scattered  in  the  cortex ;  conceptacles  scattered,  sessile,  ovoid,  with  a  dis- 
tinct carpostome. 

On  Zostera  and  algae  below  low- water  mark. 

Common  from  Gape  Cod  soathward^  Eorope;  Pacific  Ocean. 

A  homely  species,  which  does  not  collapse  when  removed  from  the  water.  The  con- 
ceptacles are  larger  than  in  oar  species  of  Lomentaria,  and  better  adapted  for  the  study 
of  the  arrangement  of  the  spores. 

Suborder  HYPNE^. 

Fronds  filiform  or  subcompressed,  branching;  tetraspores  zonate ;  cys- 

tocarps  external  or  partly  immersed,  filled  with  a  spongy  cellalar  mass, 

in  which  the  spores  are  borne  in  small,  scattered  tafts  on  a  branching 

filamentoas  placenta. 

A  small  suborder,  in  which  the  cystocarpic  fruit  is  peculiar.  Sections  of  the  cysto- 
carps  show  a  loose  cellular  structure  which  fills  the  interior,  and  scattered  through 
the  mass  are  small  tufts  of  spores  which  remind  one  of  the  cystocarpa  of  the  Oigartmta. 
In  the  present  instauce,  however,  the  spores  are  not  arranged  iiregnlarly  in  globose 
groups,  but  they  are  attached  to  filaments  which  branch  among  the  general  cellular 
mass  which  fills  the  conceptacle.  In  the  Notes  Algologiques  an  account  of  the  devel- 
opment of  the  fruit  in  H.  mu9c{formi8  is  given  by  Bomet. 

HTPNBA,  Lam.x. 
(From  Hypnunny  a  genns  of  mosses.) 

Fronds  filiform,  virgately  or  divaricately  branched,  with  subolate 
branchlets,  composed  of  an  internal  layer  of  large  roondish-angnlar  cells, 
which  become  smaller  outwards,  and  a  cortex  of  small,  colored,  polygo- 
nal cells ;  tetraspores  zonate,  borne  in  swollen  branchlets ;  cystocarps 
external,  sabglobose,  borne  on  the  branchlets,  containing  a  placenta  com- 
posed of  filaments  which  form  a  network,  to  which  are  attached  at  inter- 
vals tufts  of  spores. 

A  genus  of  about  twenty-five  or  thirty  species,  most  of  which  are  tropical  and  rather 
iU-defined,  since  the  sterile  and  fertile  plants  of  the  same  species  vary  oonsiderably 
in  aspect.  Most  of  the  species  have  the  tips  of  the  branches  swollen  and  roUed  in- 
wards. The  cystocarps  are  x>eculiar,  and  in  sections  one  sees  smaU  tuffca  of  pyriform 
spores,  scattered  throngh  a  nearly  solid  tissue  composed  partly  of  a  network  of  branch- 
ing filaments  which  form  a  sort  of  placenta  and  partly  of  the  ceUs  of  the  frond  itsell 

H.  MUSCiFORMis,  Lam.x. 

Fronds  filiform,  purplish  red,  tufted,  virgately  branched,  six  to  twdve 
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inches  long^  branches  elongated,  irregularly  placed,  clothed  below  with 
namerous,  short,  sabolate  branchlets,  thickened  and  nearly  naked  near 
the  ai)ex,  which  is  often  much  incurved ;  tetraspores  zonate,  borne  in 
somewhat  swollen  branchlets ;  cystocarps  subglobose,  numerous,  on  di- 
yaricately  branched  spinescent  branchlets. 

New  Bedford,  Mass.,  Harvey  ^  Wood's  Holl,  W.  0.  F.;  Orient,  L.  L, 
Miss  Booth  ;  and  southward  to  the  West  Indies. 

In  four  or  five  £Athoms  of  water. 

A  eommon  species  of  the  West  Indies,  and  probably  not  rare  in  Long  Island  Sonnd, 
althongh  not  very  common.  It  is  nsoaUy  found  washed  ashore  in  sheltered  places 
like  the  Little  Harbor,  Wood's  HoU,  after  a  heavy  blow,  where  one  sometimes  finds 
intricately  twisted  tufts  two  feet  in  diameter.  With  us  cystocarps  have  not  been  seen, 
but  the  frond  is  very  well  developed  on  our  coast.  It  may  be  recognized  by  the  yel- 
lowish-purple color,  by  the  long  branches  covered  with  short,  subulate  branchlets,  and 
especially  by  the  swollen,  naked  apices,  which  are  roUed  strongly  inwards  or  almost 
oircinate.  Fertile  specimens  from  the  West  Indies  are  more  robust  and  do  not  so  fre- 
quently have  inrolled  apices.    The  species  does  not  adhere  well  to  pai>er  in  drying. 

Suborder  GELIDIE^. 

Fronds  of  a  dense  cartilaginous  structure,  filiform  or  compressed, 
branching;  antheridia  in  superficial  patches;  tetraspores  cruciate,  borne 
in  the  cortical  layer ;  cystocarps  formed  in  swollen  branches  and  com- 
posed of  spores  arranged  singly  or  in  short  filaments  on  the  surface  of 
an  axile  or  parietal  placenta,  carpostomes  present,  often  two  in  number; 

Rather  a  small  order  of  dark-colored,  rigid  sea-weeds,  whose  fronds  are  formed  of 
densely  packed  cells,  and  whose  cystocarps  are  bom  in  swollen  terminal  branches, 
but  are  not  strictly  external.  In  GeUdium  the  spores  are  sessile  on  an  axile  placenta, 
and  there  are  two  carpostomes  on  the  opposite  surfaces  of  the  fronds.  In  PterocHadia 
the  placenta  is  attanched  to  the  lateral  waU  of  the  cystocarp,  the  spores  are  borne  few 
in  a  row,  and  there  is  but  one  carpostome. 

OELIDIXTM,  Lam.x. 
(From  gelUf  frost,  and,  secondarily,  gelatine.) 
Fronds  cartilaginous,  terete  or  compressed,  decompound-pinnate, 
formed  of  long  cylindrical  cells  in  the  axis,  surrounded  by  roundish 
cells  which  become  small  and  polygonal  at  the  surface;  antheridia  in 
superficial  patches ;  tetraspores  cruciate,  scattered  in  the  cortex ;  cys- 
tocarps immersed  in  swollen  branchlets,  containing  oblong  or  pyriform 
spores  borne  on  an  axile  placenta  which  is  attached  by  filaments  to  the 
walls  of  the  cystocarp ;  carpostomes  usually  one  on  each  side  of  the 
frond. 

A  genus  of  narrowly  linear  or  nearly  terete  algiB  of  a  dense  structure,  found  in  nearly 
all  parts  of  the  world.  The  limits  of  the  species  are  not  weU  marked,  because  the 
ramifications  on  which  the  principal  specific  distinctions  depend  are  Tcry  rariable. 
^G  genus  is  recognized  on  our  coast  by  the  pecnUar  cystocarps,  which  are  formed  in 
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smaU  branohlete,  whioh  beoome  swollen  and  nsnally  have  an  opening  on  each  eide  for 
the  escape  of  the  spores.  A  longitudinal  section  shows  an  axile  placenta  which 
passes  through  the  cystocaip,  on  whioh  the  spores  are  borne,  not  in  chains  bnt  singly. 
Nomerons  filaments  connect  the  placenta  with  the  wall  of  the  cyntocarp.  The  ac- 
count given  above  of  the  frond  applies  merely  to  what  one  sees  in  sections  of  the  ma- 
ture branches.  A  section  of  the  younger  portions  shows  that  there  is  originally  an 
axile  filament,  from  which  are  given  o£f  other  filaments  whioh  are  nearly  parallel  to 
the  axis,  and  which  afterwards  turn  outwards  and  form  the  cortical  layer,  the  cells 
of  which  they  are  composed  becoming  rounder  and  short.  The  genus  differs  from 
Pterocludia  merely  in  the  position  of  the  placenta,  which  in  the  last-named  genus  is 
not  central,  but  is  attached  laterally  to  the  wall  of  the  cystocarp. 

G.  CRINALE,  J.  Ag.)  Epicr.  {Oelidium  comeumy  var.  erinaley  auct. — 
Acrocarpns  lubricvs  and  crinaZiSj  KUtz.^  Tab.  Phyc,  Vol.  Xvil,  Pis.  32, 
33.) 

Fronds  caespitose,  dark  purple,  setaceoas,  one  to  three  inches  high, 
primary  axis  procumbent,  from  which  arise  erect,  subterete,  once  or 
twice  pinnate  branches,  pinnae  distichous,  alternate,  short,  patent,  acute, 
often  pinnatiM;  tetraspores  cruciate,  borne  in  thickened  subspathu- 
late  or  pinnatifid  apices. 

Forming  tufts  on  mud-covered  rocks  and  stones  at  low- water  mark. 

Portland,  Maine;   Red  Hook,  N.  Y.,  Harvey;  New  Haven;  Wood^s 

Holl,  ir.  O.F.;  Maiden,  Mass.,  JIfr.OoZKrw;  Europe;  California. 

We  have  followed  Agardh  in  separating  the  var.  crinale  from  the  polymorphic  and 
very  widely  diffused  G.  comeum.  The  typical  form  of  the  latter  occurs  in  Florida  and 
on  our  west  coast.  G,  orinaU  has  been  as  yet  recorded  in  but  few  localities,  bnt  it  is 
probably  common  along  our  whole  coast.  It  is  a  homely,  insignificant  species,  usually 
not  much  thicker  than  a  bristle,  and  forms  smaU  blackish  patches  on  mnd-covered 
rocks. 

Suborder  SOLIERIE-^. 

Fronds  filiform  or  compressed ;  tetraspores  cruciate  or  zonate ;  cys- 
tocarps  immersed  in  the  frond,  usutdly  prominent  at  one  side,  spores 
arranged  in  short  filaments  and  arranged  in  tufts  around  a  large  central 
carpogenic  cell  or  a  central  plae^ita,  which  is  attached  to  the  wall  of 
cystocarp  by  filaments ;  carpostome  distinct. 

A  small  suborder,  of  whioh  we  have  bnt  a  single  species.  It  is  characterized  by 
having  the  spores  produced  few  in  a  row  and  attached  either,  as  in  SolUria  and 
Euckmnuif  to  a  large  central  cell,  or,  as  in  Bkahdoniay  to  a  large  ceUnlar  plaffcenta  at 
the  center  of  the  cystocarp.  Whether  Mdbdania  should  be  united  in  a  sub<»der 
with  Solieria  is  perhaps  donbtfuL  By  some  the  genus  is  considered  to  be  related  to 
the  RhodymenieoBy  and  its  affinity  to  Bhodophyllii  and  perhaps  Euthtfra  is  not  remote. 

EHABDONIA,  Harv. 
(From  pafidoc,  a  wand.) 

Fronds  deep  red,  cylindrical  or  nodose,  branching,  formed  of  an  axis 
composed  of  slender,  branching,  longitudinal  filaments  surrounded  by 
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a  layer  of  large  roundish-angular  cells  and  a  cortical  layer  of  smaller 
cdls;  tetraspores  zonate^  scattered^  immersed  in  the  cortex;  cysto* 
carps  immersed  in  the  frond;  and  projecting  at  one  side,  opening  by  a 
distinct  carpostome,  inclosing  tufts  of  spores  arranged  in  short;  dense 
filameDts,  surrounding  a  globose,  cellular,  central  placenta,  connected  by 
filamentous  bands  with  a  plexus  of  the  axial  filaments  which  surrounds 
the  sporiferons  mass. 

A  genns  comprisiiig  from  fifteen  to  twfflity  species^  the  i;preater  part  of  whidi  are  con- 
fined to  Australia^  divided  by  Agardh  into  two  subgenera,  in  one  of  which  the  firond  is 
eylindrioal  and  in  the  other  constricted  at  intervals.  Our  species  belongs  to  the  first 
dimon,  and  the  frond  resembles  closely  that  of  Cyitoclouium  purpuraeoms,  and  the 
ame  is  tme  of  the  tetraspores.  The  cystocarps  are  large,  and  project  on  one  side. 
The  genus  is  placed  by  Agardh  near  SoUeriaf  but  in  that  genus  the  spores  are  placed 
around  a  very  huge  central  carpogenic  oeU,  while  in  Ehabdonia  they  are  attached  to  a 
large,  solid,  central  placenta  formed  of  cells.  The  placenta  is  attached  to  the  waUs  of 
tbe  cjBtocarp  by  numerous  bands  of  interwoven  filaments,  between  which  are  the 
sporiferons  masses,  which  consist  at  maturity  of  short  filaments,  whose  cells  are  changed 
into  spores,  which  are  not  held  together  by  a  gelatinous  enveloi>e  as  in  Chmipia, 

R.  TENEBA,  Ag.   {Gigartina  tenera^  3.  Ag.,  Symb. — Solieria  chordalis^ ' 
Hanr.  (non  Ag.),  Ner.  Am.  Bor.,  Part  11,  p.  121,  PL  23  a.-^Bhabdonia 
tenera^  J.  Ag.,  Spec. — R.  Baileyiy  Harv.  M8S.,  Am.  Joum.  Science,  Vol. 
VI,p.39.)    PL  XIV,  Pig.  2. 

Fronds  deep  red,  from  six  inches  to  a  foot  and  a  half  long,  cylindrical, 
attached  by  a  small  disk,  simple  bdow,  above  densely  branched,  alter- 
iiately  decompound,  branches  long,  virgate,  erect,  tapering  at  the  base 
^d  apex,  and  furnished  with  numerous,  linear,  fusiform  brancblets ; 
tetraspores  zonate,  scattered  in  the  cortex;  cystocarps  numerous, 
immersed,  but  projecting  at  one  side. 

In  warm,  quiet  bays,  in  shallow  water. 

Common  firom  Cape  Cod  southward ;  Goose  Cove,  Gloucester,  Mass., 
W.  6.R 

A  characteristic  species  of  Long  Island  Sound,  and  only  known  in  one  locality  north 
of  Cape  Cod,  hut  extending  southward  to  the  West  Indies.  It  forms  heautiful  tufts 
often  two  feet  long,  in  muddy  places  around  wharves  and  in  sheltered  places,  and  is 
not  VksAj  to  be  mistaken  for  any  other  plant,  except  possibly  for  a  large  form  of 
Cif9to(Honium  purpuraseens.  The  procarps  consist  of  three  cells,  and  from  the  inner- 
most or  that  nearest  the  axis  grows  a  long  trichogyne,  which  curves  round  in  a  tor- 
tuous fasiiion,  and  makes  its  way  to  the  surface,  reminding  one  of  the  trichogynes  of 
Hoijfmnui  Ugulata,  figured  by  Bomet.  The  section  of  the  cystocarp  given  by  Harvey 
in  the  Nereis  does  not  pass  through  the  center,  and  the  cystocarp  is  not  a  closed  cav- 
ity, as  supposed  by  Harvey,  but  has  a  distinct  carpostome ;  nor  are  the  spores  pyri- 
fonn  and  attached  to  separate  pedicels,  but  they  are  formed  from  the  cells  of  diort 
filaments. 
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Suborder  SPONGIOCARPE^. 

Fronds  solid,  cylindrical,  branching;  antheridia  in  spots  on  npper 
part  of  fronds ;  tetraspores  craciate,  immersed  in  the  cortical  filaments; 
cystocarps  in  external  wart-like  protuberances,  composed  of  parallel 
filaments,  spores  obovate,  densely  packed  around  the  sarface  of  a  cellu- 
iar  mass  which  surrounds  the  tip  of  a  short  pedicel. 

The  present  snborder  was  made  by  J.  G.  Agardh  and  Haryey  to  inchide  a  single 
species,  Polyides  rotumdu»,  a  species  in  several  respects  anomalons.  The  deyelopment 
of  the  cystocarps  of  that  species  was  first  made  out  by  Thoret  and  Bomet,  and  a  de- 
tailed acc<^nnt  was  published  in  the  Etudes  Phycologiqnes.  In  its  development  the 
cystocarp  of  Polyidea  resembles  that  of  the  genus  Dudretnaya,  There  is  produced  from 
the  cells  at  the  base  of  the  trichogyne  a  number  of  filaments  which  wind  amongst  the 
short  filaments,  of  which  the  wart-like  bodies  near  the  tips  of  the  fronds  are  formed. 
These  filaments  come  in  contact  with  certain  cells  of  the  protuberances,  which  then 
divide  and  produce  the  spores.  Although  this  indirect  fertilization  of  the  corpogemc 
cells  by  means  of  windins;  filaments  is  the  same  as  is  found  in  Dudresnaya,  the  mature  cys- 
tocarp is  different  in  the  two  genera.  In  Polyides  the  ripe  spores  are  arranged  fti  a  legu- 
.lar  layer  around  a  smaU  placenta,  which  is  borne  on  a  short  i>edicel  produced  from  the 
carpogenic  cell.  In  Dudre$naya  oocdnea  the  spores  are  irregularly  grouped  aroond  a 
placenta  surrounding  the  carpogenic  cell  itself.  In  D.  purpur^fera,  however,  accord- 
ing to  D.  Bomet,  the  cystocarps  more  nearly  resemble  those  of  Potyidei,  and  he  thinks 
it  not  impossible  to  unite  the  two  genera  in  one  suborder. 

POLTIDES,  Ag. 

(From  TToAvf,  many,  and  idea,  form.) 

Fronds  cylindrical,  dichotomous,  composed  of  interlaced  -branching 
filaments,  consisting  of  elongated  cells  and  curving  outwards  at  the  sur- 
fiEM^e  so  as  to  form  a  cortical  layer  of  horizontal  filaments;  antheridia  in 
patches  on  the  upper  part  of  frond,  consisting  of  short,  densely  packed 
filaments  bearing  clusters  of  antherozoids;  tetraspores  cruciate,  im- 
mersed in  the  cortical  layer;  cystocarps  in  warWike  protuberances  on 
the  upper  part  of  the  frond. . 

P.  BOTUNDITS,  Grev.;  Phyc.  Brit,  PL  95. 

Fronds  blackish  red,  cylindrical,  cartilaginous,  three  to  six  indbes 
long,  attached  by  a  disk,  with  an  undivided  stipe,  which  becomes  above 
repeatedly  dichotomous,  apices  obtuse;  warts  flesh-colored,  numerous 
on  the  upper  divisions  of  the  fix>nd. 

On  stones  in  deep  pools  and  in  deep  water. 

Common  from  New  York  northward;  Europe. 

A  speoies  easily  recognized  by  its  regularly  dichotomous,  cylindrical  frond,  by  its 
dark,  almost  black,  color,  and  dense  cartilaginous  substance.  When  sterile  it  migbt 
be  mistaken  for  FuroellariafasUgiataf  a  common  species  of  Northern  Europe,  which 
may  be  expected  to  occur  on  our  coast.  In  fruit,  however,  they  are  easily  distinguished, 
since  the  cystocarps  of  Polyide$  are  borne  in  external  warts,  while  those  of  Fttre^Iaria 
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IN  in  the  wHnewhat  •wollen  tips  of  the  ih)nd.  The  present  species  is  nsnally  fonnd 
▼ashed  asbore  from  deep  water,  but  on  the  northern  coast  is  fonnd  also  in  deep  tide- 
p(K^    When  dried  it  becomes  brittle  and  does  not  adhere  to  paper. 

Suborder  SPH^ROCOCCOIDEiE. 

Fronds  cylindrieal  or  membranaoeons,  sabstanoe  often  very  delicate; 
antheridia  forming  sqperficial  patches  or  occasionally  contained  in 
sonken  cavities;  letraspores  cniciate,  zonate,  or  tripartite^  often  col- 
lected in  spots  (son)  on  the  surface;  cystocarps  external,  hemispherical 
or  flssk-shaped,  spores  arranged  in  moniliform  fdaments,  which  radiate 
from  a  basal  placenta,  carpostome  distinct 

The  present  suborder  is  by  Agardh  and  some  other  writers  divided  into  two,  the 
SptuarceoeooidecBj  which  include  rather  coarse  cartilaginous  alg«B,  which  are  cylindrical 
oramnewhat  compressed,  but  hardly  membranaceous,  and  the  Delea^eriecB,  which  are 
joty-red  and  of  delicate  texture  and  distinctly  membranaceous.  The  fruit,  however, 
is  Toy  similar  in  both  groups.  The  spores  are  arranged  in  subdichotomous  filaments, 
which  radiate  from  a  basal  placenta,  which  in  some  genera,  as  Gracilaria^  projects  far 
into  the  cavity  of  the  cystocarp.  The  suborder  differs  from  the  EhodjfmeniecB  in  that 
the  monililbnii  arrangement  of  the  sporiferous  filaments  is  preserved  even  at  matu- 
rity,  and  the  filaments  are  distinct  from  one  another  and  not  held  together  by  a  gelat- 
mous  envelope.  It  must,  however,  be  admitted  that  there  are  genera  which  seem  to 
indicate  a  close  relation  between  the  two  suborders. 

GBDOi^LLIA,  Harv. 

(Named  in  honor  of  Mr.  Henrjf  Orinndlf  of  New  York.) 

Fronds  rosy-red,  occasionally  pnrple,  delicately  membranaceons,  with 

a  dender  j)ercarrent  midrib,  composed  of  a  single  layer,  at  the  midrib 

of  several  layers,  of  large  polygonal  cells ;  antheridia  in  tufts  on  both 

ddes  of  the  fitmd ;  tetraspores  tripartite,  in  swollen  spots  on  the  firond ; 

(^ystocarps  sessile  on  the  fh)nd,  flask-shaped,  spores  in  dichotomonsly 

laaoehing  fllaaients  arising  finmi  a  basal  plac^ita. 

A  genus  comprising  a  single  species,  which  is  found  firom  Cape  Cod  to  Norfolk,  sep- 
ttated  from  Jkleueria  because  the  tetraspores  are  formed  in  incrassated  spots  on  the 
frond.    The  genus  is  too  near  DetesBoriOf  of  which  it  should  perhaps  form  a  subgenus. 

G.  AnBRiOANA,  Hanr.,  Ker.  Am.  Bor.,  Part  II,  PI.  21  b.    {Delesseria 
Ameriea$uij    Ag.^ — Aglaiophyllum    AmericanuMj    Mont^Oryptapleura 
AmerieamajKmz.)    PL  XUI,  Figs.  2-4. 
Bxs.— Alg.  Am.  Bor.,  Parlow,  Anderson  &  Eaton,  No.  64* 
Fronds  dicBcioos,  four  inches  to  a  foot  and  a  half  long,  one  to  four 
indies  wide,  lanceolate,  tapering  at  the  extremities,  occasionally  bifid 
or  proliferoas,  margin  smooth  or  wavy;  antheridia  in  small  si>ots  on 
boHi  sides  of  the  firond ;  tetraspores  scattered  over  the  Arond  in  thickeued 
Qtols;  cystocarps  scattered,  sessile,  flask-shaped. 
S.  Miss.  69 11 
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On  wharveS;  shells,  stoneS;  and  sponges  below  low-water  mark,  and 
extending  to  several  fothoms. 
Gape  Ck>d,  southward. 

This,  with  the  exception  perhaps  of  DoMjfa  eleganB,  is  the  most  beaatifiil  alga  of 
Long  Island  Sound.  It  is  often  found  in  tufts  on  wharves  below  low-water  mark,  and 
it  flourishes  in  rather  warm,  shaUow  bays.  It  is  met  with  at  aU  seasons  of  the  yesr; 
and,  according  to  Miss  Fisher,  of  Edgartown,  the  ladies  of  Marthats  Vineyard  collect 
it  in  winter,  when  it  is  found  in  considerable  quantities  on  the  ice.  The  male  plant 
is  smaller  than  the  cystooarpic,  and  the  antheridia  may  be  detected  by  the  naked  eye 
in  the  form  of  small,  whitish,  glistening  spots.  The  walls  of  the  conceptacles  are 
thinner  than  thobe  of  Dele$$ena.  The  swellings  in  which  the  tetraspores  are  borne 
can  hardly  be  called  warto,  and  the  figure  given  by  Harvey  in  the  Nmia  ia  somewhat 
exaggerated.  The  surface  of  the  frond  is  raised,  and  becomes  more  or  leea  convex, 
but  there  are  no  such  irregular  projections  as  represent^  in  Harvey's  figure. 

DELESSEBIA,  Lam.x. 

(In  honor  of  Bartm  BeitJanUn  DeUstert,) 

Fronds  bright  red,  thin,  membraaaoeoiv^  laciniate  or  branched,  cos- 
tate,  and  often  with  lateral  veins,  composed  of  a  single  or  a  few  layers 
of  large  polygonal  cel}s ;  antheridia  in  spots  on  the  firond  ]  tetraspores 
tripartite,  groaped  in  spots  (sori)  on  the  frond  or  on  marginal  leaflets; 
cystocarps  external,  sessile,  with  a  basal  placenta,  from  which  radiate 
the  numerous  subdichotomous,  sporiferous  filamenta. 

A  beautiful  genus,  comprising  fifty  or  more  species,  distributed  all  over  tho  globe. 
They  are  of  delicate  texture  and  rosy-red  color,  and  are  generally  leaf-like  in  appear- 
apce,  although  some  are  narrowly  linear.  The  genus  is  not  likely  to  be  mistaken  for 
any  other  on  our  coast,  unless  it  be  Chrinnellia,  in  which  the  tetraspores  are  borne  in 
thickened  portions  of  the  ih)nd.  The  fronds,  when  young,  are  more  or  less  leaf-like 
and  provided  with  a  midrib,  and  generally  also  with  lateral  nerves ;  and,  as  they 
grow  older,  they  become  more  or  less  stipitate  by  the  wearing  away  of  the  blade  of 
the  leaf,  which  leaves  the  thickened  midrib  either  naked  or  with  a  small  winged 
margin.  When  still  more  advanced,  owing  to  the  growth  of  the  lacinin  and  ^e 
wearing  away  of  the  lateral  nerves,  the  stipes  appear  to  branch  and  to  bear  sev^al 
leaf-like  fronds.  In  some  species  the  membranous  portion  of  the  fronds  eonmsts  ixi  a 
single  layer  .of  cells,  which  are  rectaugular  when  seen  in  section  and  polygonal  seen 
from  above.  At  the  veins  the  cells  form  several  layers,  and  in  some  species  it  is  only 
at  the  tip  that  the  fronds  are  formed  of  a  single  layer.  When  the  cystocarps  axe 
formed,  tho  c^lls  are  divided  by  numerous  partitions  parallel  to  the  surface  of  the 
frond,  and  the  wall  of  the  conceptacle,  when  mature,  consists  of  several  layera  of  oella, 
all  of  about  the  same  size  and  smaller  than  the  oells  of  the  fh>nd. 

D.  SINUOSA,  Lam.x. ;  Phyc  Brit,  PL  259. 

Fronds  four  to  eight  inches  long  and  two  to  four  broad,  stipitate  be- 
low, stipe  often  elongated  and  branched,  with  oblong*  or  obovate,  deeply 
sinuate  or  pinnatifld  toothed  leaves,  midrib  percorrent,  lateral  veins 
opposite,  extending  to  the  lacinise ;  tetraspores  tripartite,  either  borne  in 
small  lateral  leaflets  or  in  patches  following  the  veins;  cystocarps  ses- 
sile, generally  on  the  veins,  hemispherical,  with  a  distinct  carpostome. 

On  alg®,  generally  in  deep  water. 
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From  Xew  Haven  northward. 

One  of  the  more  common  FloridecB  north  of  Cape  Cod,  and  not  rare  in  the  colder 
waters  of  X«ong  Islaud  and  Vineyard  Sonnds.  It  is  found  all  the  year^  but  especially 
in  the  autumn  and  winter.  It  is  at  once  recognized  by  the  presence  of  a  midrib  and 
luteal  Teins  and  by  its  general  resemblance  in  outline  to  an  oak-leaf. 

D.  ALATA»  Lam.x. ;  Phyc  Brit.,  PL  247. 

Fronds  two  to  four  inches  long,  an  eighth  of  an  inch  wide,  stipitate 
below,  above  pinnately  decompomid,  divisions  linear,  margin  entire, 
oostate,  lateral  veins  scarcely  visible  ^  tetraspores  tripartite,  borne  in 
the  apices  of  the  segments  or  in  special  leaflets ;  cystocarps  hemispheri- 
cal, on  the  upper  veins. 

Var.  ANGUSTissiMA,  Harv.,  Phyc.  Brit,  PI.  83. 

Fronds  very  narrow,  blade  of  the  leaflets  almost  wanting. 

From  Boston  northward,  with  the  last ;  Eorope. 

A  eommon  apecies  of  Northern  New  England,  but  not  yet  found  south  of  Cape 
Cod.  Our  form  is  uniformly  narrower  than  the  common  Enropean  form^  and  there  is 
scarcely  a  trace  of  lateral  veins.  Hifpoglo$$um  Graymtwrnf  Beinsch,  Contributiones  ad 
Algologiam  et  Fungologiam,  p.  55,  PL  42,  appears  to  be  the  same  as  D.  alaia  of  the  New 
England  coast. 

D.  Li^BiETTKii,  Mont;  "Ner.  Am.  Bor.,  Part  II,  PL  22  c.  {HypogloS' 
iwm  LeprienrHy  Kiitz. — Caloglossa  Leprieurii^  J.  Ag.,  Epicr.) 

Fronds  porple,  one  to  two  inches  high,  abont  a  tenth  of  an  inch  wide, 
dichotomons,  srtieiihi^o-coostrieted,  costate,  proliferous  from  the  costa, 
segments  linear-lanceolate,  attenuate,  rhizoids  and  new  leaflets  formed 
at  the  constrictions ;  tetraspores  tripartite,  in  oblique  lines  extending 
from  the  midrib  to  the  margin ;  cystocarps  sessile  on  the  midrib. 

West  Point,  Bailey  j  Fort  Lee,  N.  Y.,  Mr.  Averill;  Harlem  Eiver, 

C.  H,  Peck;  and  common  southward. 

This  small  species  inhabits  tidal  rivers  where  the  water  is  warm,  and  is  found  on 
vood-work,  stones,  and  water-plants.  It  is  probably  not  rare  near  New  York,  and  on 
oar  Southern  Atlantio  ooast  it  is  common.  It  extends  to  the  West  Indies,  and  is  also 
iboiid  in  the  warmer  waters  of  both  hemispheres.  It  is  disting^uished  at  once  from 
uor  other  species  by  its  small  size,  purple  color,  and  very  thin  constricted  fronds. 
The  species  was  placed  by  Harrey  in  the  subgenus  Oalo^loMO,  which  is  separated  as  a 
distinct  genus  by  Agardh  in  his  Eplciiais. 

GBAOILAEIA,  Grev. 

(From  graeiliB,  slender.) 
Fronds  filiform  or  compressed,  camosocartilaginous,  dichotomous  or 
irregalaily  decompound,  composed  of  an  inner  layer  of  large  angular 
cells,  which  become  smaller  outwards,  and  a  cortical  layer  of  small  col- 
erei  cdls;  antiieridia  in  cavities  sunk  in  the  cortex  or  superficial; 
tetraspores  cruciate,  dispersed  in  the  cortical  layer;  cystocarps  exter- 
nal, sessfle,  spherical  or  conical,  with  a  large  cellular  placenta  at  the 
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base,  from  which  radiate  the  sporiferoos  filaments,  pericarp  thick  and 
comiected  with  the  placenta  by  slender  filaments. 

A  genns  coataining  not  far  from  forty  species,  none  of  which  really  deeerre  the  geneiic 
name,  for  they  are  osaolly  coarse  and  often  decidedly  cartilaginoos.  The  specific  dis- 
tinctions are  principally  derived  from  the  branching,  which  in  the  present  genos  is 
Tery  variable.    Some  of  the  species,  as  G,  IkkenoideBf  are  used  as  food. 

6.  MULTIPARTITA,  J.  Ag.;  Phyc.  Brit.,  PI.  16. 

Fronds  purplish  red,  fonr  to  twelve  inches  long,  compressed  or  sub- 
membranaceous,  deeply  cleft  vertically  in  an  irregularly  dichotomous 
or  palmate  manner,  divisions  linear  wedge-shaped,  acute;  cystocarps 
large,  conical,  scattered  over  the  frond. 

Var.  ANGITSTI88IMA,  Harv. 

Fronds  narrow,  neariy  filiform  below,  compressed  above,  irregularly 
dichotomous,  the  apices  frequently  palmately  divided. 

On  stones  and  on  muddy  bottoms  below  low  water  mark. 

Massachusetts  Bay,  Harvey j  and  common  from  Gi^  God  eoathward; 

Europe;  California. 

A  coarse  and  variable  species,  which  is  generally  of  a  dingy  pnrple  color.  The 
limits  of  the  species  are  difficult  to  fix.  Occasionally  one  finds  with  ns  specimens  ss 
broad  as  the  common  finiopean  form,  but  on  the  coast  of  Califbmia,  and  especially  of 
Florida,  one  finds  forms  which  look  like  large  BhodpMnia.  Most  of  onr  specimens 
are  narrower  than  the  type,  and  the  var.  angustistima  of  Harvey,  it  must  be  confeased, 
has  more  the  habit  of  G,  ooMpreM*  than  of  G.  wMMparUta*  At  Orient  we  have  seen 
what  we  supposed  was  G,  oomfervoideif  but  unfortunately  our  q^imens  were  mis- 
placed. 

SuBOBDBB  RHODOMELE^. 

Fronds  usually  filiform  and  branching,  sometimes  membranaceous  at 
(in  exotic  genera)  reticulate ;  antheridia  ovate  or  lanceolate  in  outline, 
formed  by  the  transformation  of  monosiphonousbranohlets,  occaaioiiaUy 
covering  the  surface  qt  discoidal  branches ;  tetraspores  generally  tripar- 
tite, borne  either  in  localized  i)ortions  of  the  fronds  or  in  specially  modi- 
fied branches  (stichidia);  oyvtocarps  external,  with  a  distinct  ovBte  or 
urceolate  conceptacle  or  pericarp,  spores  pyriform,  borne  on  short  stalks 
given  ofF  from  a  basal  ptoeenta. 

The  largest  suborder  of  the  Floridea,  and  one  containing  many  of  the  most  beanti- 
ful  sea- weeds.  The  suborder  is  mainly  characterized  by  the  cystocarpic  firoit-,  which 
is  external,  and  has  the  spores  borne  separately  on  diort  stalks  which  arise  from  a 
placenta  which  survoonds  the  oarpogenic  ceU  at  the  base  of  the  coneeptaele.  In-  tiie 
Dasifa,  however,  the  filaments  which  bear  the  spores  branch  and  fill  the  larger  por- 
tion of  the  conceptacle,  but  we  have  not  thought  it  advisable  to  separate  them  as  a 
suborder.  Theantheridia,  except  in  the  genus  CJ^MtdHiysis,  where  they  assmne  a  peea- 
liar  shape,  ft»nn  ovate  or  silioulese  tufts,  gpeneraUy  developed  fkom  moaoBipboiioiis 
branchlets  or  rather  hairs.  The  position  of  the  tetraspores  varies  in  the  different 
genera.    In  some  cases  the  bnmchlets  become  broadly  ovate  and  the  tetraspozea  are 
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bone  in  parillel  rows;  Sttcli  colleetioiis  of  tetmpores  aie  oaUad  siiohidU.  The 
fronds  in  it»  present  saboider  vary  greatly.  In  tlie  more  beantifhl  genera  of  troj^eal 
regioiis  they  are  in  the  form  of  complicated  net-works  or  in  m^nbranee  in  which  the 
ceOs  are  ammged  in  regular  order,  hnt  in  the  mijatity  of  the  genera  the  fionds  are 
illifbnn  and  branehing  and  generally  beeet^  at  least  at  some  seasons,  with  delicate 
haus.  In  most  of  the  genera  represented  on  oar  coast  the  fronds  have  a  pc^siphonoos 
axis,  that  is^  on  erosa^eetion  there  is  seen  to  be  a  central  cell  sorroonded  by  a  circle 
of  laige  cells,  and  in  longitudinal  sections  there  is  a  central  filament  composed  of  large 
Mils,  and  on  each  side  a  lateral  filament  whose  cells  correspond  in  length  to  those  of 
the  central  filament,  the  opper  and  lower  walls  of  the  three  ceUs  forming  two  parallel 
llneib 

Fronds  flattened , Odonthalia. 

Fronds  filiform 1 

L  Tetraspores  borne  in  the  smaller  branches   2 

Tetraspores  borne  in  stichidia 4 

2.  Snperfieial  cells  small,  irregularly  placed 3 

Saperficial  cells,  at  least  in  the  younger  branches,  in  transverse 

bands , Polysiphonia. 

3.  Branches  filiform  throaghout Rhodomela. 

Ultimate  branches  clnb-shaped,  much  attenuated  at  base .  Chondriopsis. 

L  Fronds  beset  with  monosiphonous  branchlets Dasya. 

Fronds  without  monosiphonous  branchlets,  superficial  cells  quad- 
rate   Bostryckia. 

CHONDEIOPSIS,  J.  Ag. 
(From  x<^poCf  cartilage,  and  oifuct  on  appearance.) 
Fronds  brownish  red,  terete  or  suboompressed,  pinnately  decompound, 
branches  virgate,  much  constricted  at  the  base,  composed  of  a  monosi- 
phonous axis  surrounded  by  a  few  (4-6)  siphons  and  surrounded  by  sec- 
ondary siphons,  cortex  of  small  polygonal  cells;  antheridia  borne  in 
short  disk-like  branchlets  covering  both  sur&ces  except  at  the  margin; 
tetraspores  tripartite,  in  club-shaped  branchlets;  cystocarps  sessile, 
ovate,  with  a  distinct  carpostome,  spores  pyrif<mn,  on  short  pedicels 
fiom  a  basal  placenta. 

A  genus  of  which  about  twenty  species  hare  been  described,  wnicfa  inhabit  princi- 
psUy  the  wanner  parts  of  the  wwrld,  some  being,  widely  diffused.  They  are  as  a  whole 
difficult  to  distinguish,  the  specific  marks  being  principaUy  the  ramification  and  shape 
of  the  branchlets,  points  in  which  the  different  species  vary  very  much.  The  anther- 
idia are  very  peculiar.  On  the  upper  branches  are  borne  flattened,  mere  or  less  in- 
eonred,  dlBk-shaped  branches,  whose  margin  is  wavy.  The  antheridia  cover  both 
Bite  of  these  discoidal  branches,  except  at  the  margin,  which  is  composed  of  large 
l^ysUne  ceils.  The  fronds  are  intermediate  betwwn  those  of  Sk0d9mda  and  JD^mviieia, 
*nd  the  branchlets  are  alwa^  mnch  oonstriettod  at  the  base*  Most  of  the  spedes  were 
Mannerly  included  by  Lamouroux  and  others  in  the  genus  Laurencia.  By  C.  A.  Agardh 
they  were,  in  the  Species  Algarum,  placed  in  Ckondria,  a  genus  retainedby  Harvey  in  the 
Nereis,  Since  as  originally  defined  the  genus  Chandria  embraced  alg»  of  ratherremote 
i^tionahip  to  one  another,  J.  G.  Agardh,  in  the  third  volume  of  his  Species  Algarum, 
•eparated  the  present  group,  under  the  name  of  Chondriaptitf  the  name  Chondria  being 
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ftbandoned  altogether.  The  habit  of  the  qpecles  of  the  present  genus  is  much  like  tbst 
of  Lamreticia,  but  the  polysiphonoos  character  of  the  fronds  is  more  evident,  the  sab- 
stance  more  delicate,  and  the  branchlets  more  distinctly  dnb-shaped  than  in  that 
genus.  As  in  Xanrafida,  the  apices  are  all  depressed,  the  growing  point  being  sunk  in 
a  hollow  concavity,  from  which,  as  well  as  frma.  the  younger  part  of  the  fionds,  project 
numerous  tufts  of  hyaline,  dichotomous,  monosiphonous  filamenta. 

0.  DASYPHILA,  Ag.    {Laurencia  dasypUla^  Phyc.  Brit,  PI.  152.) 

Fronds  dicBcioas^  foar  to  eight  inches  high,  broadly  pyramidal  in 
outline,  cylindrical,  robust,  densely  branched,  generally  with  a  percor- 
rent  axis  and  alternate,  spreading,  pinnately  decompound  branches,  ulti- 
mate divisions  short.,  club-shaped  or  top-shaped,  very  obtuse  at  apex 
and  much  constricted  at  base;  cystocarps  sessile  on  very  short  branch- 
lets. 

Var.  SEDIFOLIA,  Ag.  (Chondria  sedi/oliay  Ner.  Am.  Bor.,  Part  11, 
PI.  18  ^0 

Branches  fasciculate,  approximate,  branchlets  obovate-oblong. 

On  rocks  and  stones  at  low- water  mark,  and  on  Zosiera. 

Common  from  ITew  York  to  Cape  Cod;  Europe. 

A  rather  coarse  species  which  does  not  collapse  when  removed  from  the  water,  but 
which  glistens  on  account  of  the  water  held  by  the  tufts  of  hyaline  filaments  at  ^le 
tips  of  the  branches.  The  species  is  recognized  by  its  coarseness  and  broadly  pyra- 
midal outline  and  by  its  club-shaped  ultimate  divisions.  The  variety  has  rather  less 
obtuse  tips  and  is  not  uncommon.  In  spite  of  its  coarseness,  the  species  quickly  decays 
in  fresh  water. 

0.  TENTTissiMA,  Ag.  (Laurenoia  tenuissinuiy  Phyc.  Brit,  PI.  198.— 
Ghondria  tenuissimaj  Ker.  Am.  Bor.,  Part  U,  PL  18/;  Etudes  PhycoL, 
Pis.  43-48.) 

Fronds  diodcious,  four  to  eight  inches  high,  narrowly  pyramidal  in 
outline,  cylindrical,  slender,  rather  loosely  branched,  with  a  percurrent 
axis  and  long,  suberect,  alternate,  virgate,  pinnately  decomi)ound 
branches,  ultimate  branchlets  narrowly  fusiform,  attenuated  at  both 
extremities. 

Var.  Bailetana.  {Laureticia  BaUeyana^  Mont.,  Ann.  Sci.  Kat ,  Ser.  3, 
Vol.  II,  p.  ^.—Chandria  Baileyanaj  Harv.,  N'er.  Am.  Bor.,  VoL  n, 
PL  18  a.'^Chondria  Htriolata^  Parlow,  List  of  Marine  Alged.) 

Branches  erect,  subsimple,  beset  with  slender  curved  branchlets,  which 
are  much  attenuated  at  base  and  blunt  at  the  apex. 

On  stones  at  low-water  mark. 

Squam,  Mass.,  and  cpmmon  in  Long  Island  Sound;  Europe. 

A  variable  epecies,  distinguished  from  the  last  by  its  lighter  yellowish  color,  \am 
dense  branching,  and  slender  fusiform  branchlets.  The  typical  form  is  common  witli 
us,  but  not  so  common  as  variety  BaiUyana^  which  wa?  considered  by  Agardh  to  be 
the  same  as  C.  striolata  Ag.    The  species  seems  to  ns  rather  to  be  a  form  of  0.  toimfo- 
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MM,  bat  it  most  be  oonfeseed  approaching  C.  dMyphylla,  Bailey  was  inclined  to  refer 
it  to  C,  dtuifpkiflla.  He  quotes  Montagne,  who  first  described  the  species,  as  L<turtnoia 
iatjfkkffUa,  as  follows:  "Notwithstanding  the  close  affinity  of  this  alga  to  Lattreneia 
kniuima  and  to  L,  dtuffpkyUa,  it  eannot  be  oon£cmnded  with  either  of  them.  The 
abwnoe  of  ramification  distinguishes  it  sufficiently  from  the  first,  and  the  form  of  the 
iimenta  does  not  permit  it  to  be  referred  to  the  second,  from  which  it  is  in  other  re- 
fipeels  quite  distinct."  Just  what  is  meant  by  the  ' '  absence  of  ramificationi''  by  which 
L  BBUt^fona  is  to  be  distingished  tram  X.  tenuis^ima,  is  not  easy  to  see. 

C.  LiTTOEAUS,  (Harv.)  J.  Ag.  {Chondria  littaraliSy  Ner.  Am.  Bor., 
Part  U,  p.  22.) 

^Fronds  robast,  elongate,  sabdichotomons  or  irregularly  mach 
bnnched,  branches  flexQOOs,  attenuated,  with  rounded  axils,  ramuli 
scattered  or  crowded,  ftisifomi,  attenuated  at  the  base  and  apex,  simple 
or  piDDolated^  acute."    (Harvey,  1.  c.) 

Wood^s  HoU,  Mass.,  TT.  G.  F. 

The  description  taken  from  the  Nereis  applies  pretty  well  to  a  specimen  collected  at 
Wood's  Holl.  We  have  seen  several  specimens  of  the  species  collected  at  Key  West. 
It  18  dark  colored  and  coarse,  bnt  has  the  branching  and  habit  of  C,  tetmiasima.  The 
Key  West  specimens  are  reddish  yellow,  perhai>s  owing  to  exposure  to  the  son.  Spe- 
cks of  the  present  genus  vary  so  much  in  appearance,  according  as  they  are  more  or 
\m  tboroQghly  "  squashed  "  in  pressing,  that  the  determination  of  dried  specimens  fm- 
qtently  has  but  little  value. 

C.  ATBOPUBPUREA,  (Harv.)  J.  Ag.  {Chondria  atropurpurea^  Harv., 
Ker.  Am.  Bor.,  Part  II,  PL  18  e.) 

Frmdsfonr  to  six  inches hi^robiist,Tery  densely  branched ;  branches 
patent,  secondary  branches  tapering  at  the  base  and  ax>ex,  beset  with 
scatt^ied  fusiform  ramuli. 

Var.  FASCICTJLATA,  Farlow. 

Seeondary  branches  borne  in  clusters ;  cystocarps  broadly  ovate,  sessile 
on  short  lateral  branchlets. 

From  Charleston,  S.  C,  southward,  Harvey.  Var.  fasciculata^  Fort 
Hamilton,  K.  T. 

Thecharscters  of  the  present  speciesarenot  well  defined.  Specimens frt>m  Charleston, 
detenained  by  Harvey  himself,  are  robust  and  have  the  ultimate  branches  scattered,  but 
nnfortanately  they  are  without  fruit.  What  has  been  supposed  to  be  a  variety  of  the 
same  species  occurs  rather  commonly  on  the  coast  of  California,  and  was  distributed  in 
tbe  Alg.  Am.  Bor.,  No.  57.  It  is,  however,  not  beyond  question  whether  the  form  dis- 
tnboted  should  not  rather  have  been  referred  to  C,  nidiflcOj  Harv.,  described  in  the 
Sttppknient  to  the  Nereis  The  plant  which  is  here  described  as  var.  fasdculaia  is  lesa 
ivboit  than  specimens  from  Califomia  and  Charleston,  but  resembles  them  in  the  dark, 
telor  ind  secondary  branches  which  taper  at  both  extremities.  It  differs  from  Charles* 
^  specimens  in  having  the  branches  in  tufts,  in  which  respect  it  resembles  some  Cal- 
i^>niisD  specimens.  Whether  the  New  York  form  should  be  considered  a  variety  of 
C.  sirysrpiirca  rather  than  C.  itidyioa  is  perhaps  doubtfuL 
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ODONTH ALIA,  Lyngb. 

(From  odwct  a  tooth,  a^f,  the  soa.) 

Fronds  dark  purple,  i>laiie,  ^eply  distichoiiBly  pinnatifid,  with  a 
rudimentary  midrib,  margin  alternately  toothed,  formed  of  obl<Mig  IntOT- 
nal  cells  and  small  irregnlarly  shaped  cortical  cells  ^  tetraiqporea  tripar- 
tite, arranged  in  two  rows  in  short,  corymbose,  stipitate,  lanceolate 
branchlets  (stichidia),  which  are  marginal  and  generally  axillary ;  cys- 
tocarps  similarly  placed,  ovate,  with  a  distinct  cari>ostome  and  pyrifbm 
spores  borne  on  a  basal  placenta. 

A  small  geuoB  of  8even  or  eight  speeies,  whieh  are  ocmfiiied  maiidy  to  the  odder 
waters  of  the  northern  hemisphere.  O.  dmitata  ocoozs  in  the  North  Atlaiitio,  extend- 
ing as  far  south  as  Halifax.  Several  other  species  inhabit  the  North  PaoifiCy  eq>eciaU7 
the  vicinity  of  Kamtschatka,  one  species  occurring  as  for  south  as  Japan  and  anothet 
in  California.  The  species  are  dark  and  opaque,  and  the  polysiphonoos  straotnre  is 
scarcely  visible  in  the  older  parts  of  the  fronds,  but  is  clearly  seen  in  yonng  shoots, 
e^[»ecially  in  adventitious  growths. 

O.  DBNTATA,  Lyngb. ;  Phyc.  Brit,  PI.  34. 

Exs. — Alg.  Am.  Bbr.,  Farlow,  Anderson  &  Eaton,  No.  66. 

Fronds  four  to  twelve  inches  long,  quarter  of  an  inch  broad,  decern- 
poandly  pinnate,  branches  oblong,  deeply  pinnatifld  or  bipinnatifid, 
laciniaB  alternate,  linear,  sharply  inciso  dentate  toward  the  truncated  ex- 
tremities; tetrasporic  and  cystocarpic  branchlets  clustered,  axillaiy. 

Halifax,  N.  S.,  and  several  localities  on  the  Sunt  Lawrence  Biver. 

This  species  has  not  yet  been  found  within  our  limits,  but  may  be  expeeted  on  the 
Maine  coast.  It  is  easily  recognized  by  its  color  and  ramification,  and  does  not  adhere 
to  paper  in  drying.  As  a  rule,  American  forms  of  this  species  are  narrower  than  the 
common  British  form,  but  they  are  not  distinct,  and  at  Halifax  the  common  Brttiah 
form  was  dredged  by  Professor  Hyatt  in  abundance.  The  0.  /ttroala  of  Beinaoh. 
Contiibutiones  ad  Algologiam  et  Fungologiam,  p.  58,  PI.  42  a,  is  apparently  the  com- 
mon narrow  form  of  the  present  species. 

EHODOMELA,  J.  Ag. 

(From  ^eof,  red,  and  fulac,  black.) 

Fronds  dark  red,  filiform  or  subcom  pressed,  pmnatelydeoompoand, 

branches  filiform,  not  contracted  at  base,  composed  of  a  monosiphonons 

axis  surrounded  by  several  siphons  and  a  thick  cortex  of  small,  in>ega- 

larly  placed,  polygonal  cells ;  tetraspores  tripartite,  borne  in  the  ultiniate 

branches ;  cystocarps  sessile  or  x>edicellate,  spores  pyriform,  on  short 

stalks  from  the  basal  placenta. 

A  small  genus  of  dark-colored  algw,  confined  to  rather  high  latitudes  in  both  hemi- 
apheres.  It  is  connected  by  the  genus  EjftipMcBa  with  Potytiphonia,  The  polysiphonooa 
character  of  the  frond  is  seen  at  the  tip,  and  in  most  species  cross-sections  of  the  etem 
4show  a  circle  of  large  cells  surrounding  the  axial  cell  and  a  thick  cortical  layer.  Wben 
young  the  species  are  covered  with  dichotomons  hairs.  The  genus  is  distinguuihed 
«t  sight  from  ChondriopsiB  by  not  having  branchlets  constricted  at  the  base. 
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B.  SUBPUSOA,  Ag.;  Fhjc.  Brit,  PL  264. 

Exs. — Alg.  Am.  Bor.y  Fallow,  Anderson  &  Eaton,  No.  65. 

Fixmda  six  inches  to  a  foot  and  a  lialf  long,  terete,  pinnately  deeom- 
pound,  branehes  virgate,  lower  branchlets  patent,  snbolate,  tbe  npper 
fascicalato-corymbose;  tetraspores  prominent  in  subtorulose  brauchlets; 
cystooarps  sessile,  ovato-globose, 

Var.  GBACTELIOB,  J.  Ag.  (Bhodomda  gracilUj  Harv.,  BTer.  Am.  Bor., 
Part  II,  PL  13  c.) 

Fronds  slender ;  tetrasporic  branches  distinctly  tomlose. 

In  deep  tide-pools  and  at  a  depth  of  several  fiiitboms. 

Throo^iontonr  whole  limits;  Europe. 

A  ipeoies  which  Tsries  yery  maoh  with  the  time  of  year  and  the  place  of  growth. 
It  is  ofloaUy  oomnKm  in  the  spring  months,  when  it  Is  often  washed  ashore,  and  in  the 
mmm«r  and  antomn  it  is  occasionally  found,  eapeciaDy  in  doedging,  in  a  denuded 
fonn,  nothing  remaining  but  the  older  branches,  which  are  perennial  and  which  give 
rise  the  foUo  wing  season  to  rather  delicate  new  branches.  As  usually  seen  on  Cape  Ann 
the  fronds  acre  short,  robust,  and  dark  colored,  even  in  early  spring,  while  at  Wood's 
Holl  an^l  in  Long  Island  Sound  the  common  spring  form  is  much  attenuated,  delicate, 
and  of  a  brighter  red  color,  forming  the  Ekodomda  Hoohei  of  the  Nereis.  In  spite  of 
tiie  difference  in  aspect,  the  extreme  forms  are  connected  by  numerous  transitional 
stages  which  make  it  impossible  to  admit  a  specific  distinction.  By  Agardh  B,  Bod^ 
is  considered  to  be  the  spring  form  of  the  typical  E,  Bubfiuoaf  but  we  are  more  inclined 
to  regard  it  as  the  young  of  the  var.  gradXioTf  which  is  more  common  south  of  Cape 
Cod,  ^e  type  occurring  nocthwaid.    The  species  does  not  adhere  weU  to  paper. 

P0LY8IPH0NIA,  Grev. 

(From  iroAvf,  many,  and  m^au,  a  tube.) 

Fronds  filamentous  or  snbcompressed,  distichonsly  or  irregularly 
branching,  formed  of  a  monosiphonous  axis  and  several  (4-20)  siphons, 
often  with  secondary  siphons,  and  either  naked  or  with  a  cortical  layer 
of  irregnlar  cells,  fhmished  with  numerous  tufts  of  hyaline,  monosipho- 
nous, dichotomous  filaments;  antheridia lanceolate  in  outline,  borne  on 
the  dichotomous  filaments;  tetraspores  tripartite,  in  one,  rarely  in  two, 
rows,  in  the  slightly  altered  upper  branches ;  cystocarps  ovato-globose 
or  urceolate;  spores  pyriform,  on  short  pedicels  borne  around  a  basal 
Cftrpogenic  cell. 

The  largest  genus  of  Florideo!,  of  which  more  than  two  hundred  species  have  been 
described,  but  not  all  of  which  can  be  considered  valid.  They  abound  in  all  parts  of 
tbe  ^orld,  especially  in  warm,  shallow  waters.  Some  are  perennial,  but  the  m^ority 
sie  annual  and  disappear  during  the  winter.  They  are  easily  recognized  at  ^ht  by 
the  Btmcture  of  the  firond  and  the  tetraspores,  which  are  almost  always  in  a  single  row 
in  the  upper  branches,  rarely  in  a  double  row,  and  not  in  swollen  special  branches  or 
Bticliidia,  as  in  BoairyckiOj  which  is  nearly  related  to  PolpHphonia.  The  growth  is  from 
a  sbgle  apical  cell,  from  which  is  formed  a  monosiphonous  axis.  By  tangential  di- 
visions of  the  upper  cells  there  is  formed  a  number  of  peripheral  cells  and  a  central 
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cell.  The  peripheral  cells  are  similar  to  one  another  and  of  the  same  length  as  the 
central  cell,  and,  as  the  sncoessiye  secondary  cells  lie  exactly  or  nearly  exactly  over 
one  another,  the  matore  frond  appears  to  be  composed  of  a  central  filament  or  axis 
snrronnded  by  a  number  of  secondary  filaments  or  siphons,  as  they  are  termed  in  speak- 
ing of  the  present  genus  and  its  allies.  There*is  formed  in  some  species  a  second  set 
of  cells  alternating  with  the  siphons,  and  also  corticating,  generally  irregularly  sinooua 
cells,  which  cover  the  surface.  The  totraspores,  according  to  Prof.  E.  P.  Wright,  are 
formed  by  out-growths  from  the  axial  cell.  The  antheridia  are  borne  on  the  delicate, 
colorless  filaments  which  form  tufts  on  the  younger  parts  of  the  frond.  The  filaments  are 
dlchotomous  and  the  antheridia  cover  the  lower  cells  of  one  of  the  forkings,  the  branch 
Sometimes  being  prolonged  beyond,  when  the  antheridia  are  said  to  be  muoronate. 
The  cystocarps  aru  terminal  on  short  branches,  and  contain  within  a  pericarp,  whose 
cells  are  arranged  in  longitudinal  series,  pyriform  spores  on  short  stalks  around  a  small 
basal  placenta.  Some  of  our  species  are  not  well  defined,  and  a  prolonged  obeerration 
on  the  shore,  especially  during  the  spring  months,  is  necessary  before  the  limits  of 
some  species  can  be  accurately  fixed. 

Sect.  I.  Siphons  foury  cortioations  wanting. 

P.  UROEOLATA,  (Dillw.)  Grev.;  Phyc.  Brit.,  PL  167. 

Fronds  deep  red,  becoming  blackish,  csespitose,  three  to  ten  inches 
high,  setaceous,  branches  subdichotomoos,  with  short,  alternate,  patent 
or  recurved,  decompound  branchlets,  siphons  four,  cells  below  4-5 
times  longer  than  broad,  becoming  shorter  above ;  cystocarps  on  short 
lateral  branches,  urceolate,  with  a  distinct  neck;  antheridia  linear- 
oblong,  mucronate. 

Yar.  FORMOSA,  Ag.    {Fohfsiphoniaformosa,  Phyc  Brit) 

Filaments  soft  and  flaccid,  branches  long,  flexuous,  branchlets  some- 
what attenuated,  cells  5-10  times  as  long  as  broad. 

Var.  PATENS,  Grev.  (P.  suboantortay  Peck,  Twenty-third  Beport  New 
York  State  Botanist.) 

Branches  numerous,  recurved  or  revolute. 

On  wharves  and  rocks  at  low -water  mark. 

From  New  Jersey  northward;  Europe;  California. 

A  common  perennial  species,  most  abundant  in  the  spring,  wlien  it  has  a  deep  blood- 
red  color.  It  is  frequent  on  old  wharves  and  wood- work  and  on  the  under  surface  of 
rocks  near  low- water  mark,  where  it  forms  small  tnrfs,  in  company  with  CdUUkammion 
Jtothii,  The  var.  formosa  is  found  only  in  the  spring,  and  is  softer,  forms  longer 
tufts,  and  has  longer  cells  than  the  type.  It  is  the  only  form  of  the  species  which 
adheres  well  to  paper  or  which  can  lay  claim  to  beauty.  It  is  especially  luxoriant  in 
April  at  Wood's  Holl  and  the  region  of  New  Bedford,  and  forms  dense  tufts  sometimes 
a  foot  long.  As  usually  seen  in  summer,  the  species  is  blackish  and  setaceous  and 
covered  with  diaton^es.  The  vsa,paiensy  which  differs  somewhat  in  general  habit  from 
the  type,  is  not  uncommon  with  us.  Through  the  kindness  of  IHt,  Peck,  we  have  be^i 
able  to  examine  a  specimen  of  his  P.  subcontmrta,  which.  Judging  from  the  descriptioii 
in  the  Twenty-third  Report,  seemed  to  be  closely  related  to,  if  not  a  form  of,  P.  Har^ 
veyi.  An  examination  of  the  specimen,  however,  seems  to  us  to  show  tliat  it  is  var. 
patens  of  the  present  species,  which  it  resembles  in  microscopic  characters. 

P.  SUBTILISSIMA,  Mont. 

Filaments  densely  tufted,  two  to  four  inches  long,  purplish  brown, 
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rising- from  a  creeping  base,  capillary,  alternately  decompound,  branches 
moltifld,  attenuate,  branchlets  filiform,  intemodes  once  and  a  half  as 
long  as  broad. 

V«r.  Westpointensis,  Harv. 

More  slender  and  delicate. 

Jackson  Ferry,  N.  Y.j  Newburyport,  Mass.,  Harvey;  Providence,  B. 
L,  Mr.  Olney;  Gloucester,  Mass.  t  W.  G.  F.   The  variety  at  West  Point. 

Th«  present  speoies  is  with  diffioulty  dislinguisbed  from  P.  Olneyi^  which,  in  its  tnm, 
too  elosely  approaches  P.  Harvejfi.  The  two  hist-named  species  are  attached  by  a 
small  disk,  and  the  fiUiments  do  not  rise  from  a  creeping  base,  as  in  the  present  spe- 
cies. The  vertical  filaments  of  P.  »ubtili$$ima  are  of  a  pnrple  color,  and  are  fine  and 
soft,  and  the  cells  are  not  much  longer  than  broad.  We  have  seen  specimens  coUected 
hj  Mr.  Olney  near  Providence  which  may  with  certainty  be  referred  to  the  present,  and 
have  foDnd  floating  in  ditches  at  Glonoester  tnfbs  of  a  very  dark,  delicate  species  which 
may  probably  be  referred  to  it.  The  specimens  were  apparently  washed  from  some 
muddy  shore,  but  the  creeping  basal  filaments  could  not  be  seen.  Gloucester  col- 
lectors should  search  for  the  plant  in  muddy  ditches  towards  Little  Qood  Harbor. 

P.  Olneyi,  Harv.,  Ner.  Am.  Bor.,  Part  II,  PL  17  h.^Dough  Balls. 

Fronds  brownish  red,  densely  tufted,  from  two  to  five  inches  high, 
filaments  capillary,  much  branched,  branches  patent  or  divaricate, 
decompound,  attenuated  above,  with  scattered  slender  branchlets, 
intemodes  three  or  four  times  as  broad  below,  becoming  shorter  above; 
antheridia  ellipsoidal,  not  mucronate }  cystocarps  broadly  ovate,  nearly 


On  Zastera. 

From  New  York  to  Halif^,  most  common  south  of  Gape  God. 

The  present  species  passes  by  numerous  forms  into  P.  Harveifif  and  in  spite  of  the 
marked  difference  in  the  typical  forms  of  the  two  species,  the  question  remains  to  bo 
settled  whether  P.  Olneyi  is  not  a  slender  variety  of  P.  Harveyi,  In  its  typical  form 
P.  Olnejfi  forms  dense  soft  tufts,  sometimes  called  dough-balls  by  the  sea-shore  i)opula- 
tion.  The  filaments  are  divaricately  branched  below,  but  the  upper  branches  are 
Blender  and  erect  and  beset  with  fine  byssoid  branchlets.  When  old,  however,  the 
lower  branches  become  rigid,  and  the  branchlets  rather  spine-like,  as  in  the  next  spe- 
cies. Both*  P.  Olmeyi  and  P.  Harveyi  are  very  common  from  Cape  Cod  to  New  York, 
growing  usually  on  Zoeiera  in  shallow,  quiet  bays.  As  they  mature  they  &11  from  the 
Zottera  and  are  blown  into  small  coves,  the  bott««ms  of  which  are  sometimes  almost 
ctipeted  with  the  globose  tufts  of  these  two  species,  which  lie  loosely  on  the  bottom. 
The  typical  forms  of  the  present  species  collapse  at  once  when  removed  from  the 
wstcr. 

P.  Haeveyi,  BaiL ;  Ner.  Am.  Bor,,  Part  11,  PL  17  a.—Kigger  Hair. 

Fronds  blackish  red,  globosely  tufted,  filaments  two  to  six  inches 
Ugh,  setaceous,  when  young  with  a  leading  axis,  becoming  divaricately 
much  branched,  branches  alternately  decompound,  patent,  often  angu- 
larly bent,  beset  with  numerous  short,  simple  or  forked,  spine-like 
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branchlets,  intemodes  all  shorty  nevei*  more  than  twice  as  long  as  broad ; 
nntheridia  ellipsoidal,  not  mucronate;  cystocarps  broadly  ovate,  on 
short  pedicels. 

On  Zostera  and  other  plants. 

Common  in  Long  Island  Soand  and  found  in  several  place  in  Massa* 
chnsetts  Bay ;  Goose  Gove,  Squam,  Mass. 

The  typical  form  of  the  species  is  closely  related  to  P.  gpinuhea,  Grev.,  fonnd  in 
Scotland  and  in  the  Mediterranean  and  Adriatic  Seas,  where,  however,  it  does  not  ap- 
pear to  he  at  all  common.  We  once  collected  specimens  at  Antibes,  France,  and  ix^ 
tainly  at  first  sight  it  conld  not  he  distinguished  from  P.  HarfDeyi,  In  tlie  typical  P. 
Harveyi  the  branches  are  rather  rigid  and  the  branchlets  are  spine-like  and  sometimes 
revolute.  As  the  plant  grows  old  the  finer  branohlets  disappear,  and  there  ia  left  aa 
iiregnlar  mass  of  coarse  filaments  beset  with  revolute  branchlets,  forming  the  P.  one- 
tina  of  Bailey,  which  is  in  the  Nereis  considered  a  variety  of  P.  Ifartwyi.  It  is,  however, 
rather  an  antumnal  cr  .dition  than  a  proper  variety.  The  npper  portion  of  the  fronds 
of  P.  Harvegi  are  sometimes  slender  and  byssoid,  and  as  it  is  a  weU-known  £sct  that 
the  branohlets  of  Polj/t^^konia  have  the  power  of  Calling  from  their  attachments  and 
producing  new  plants,  it  may  be,  as  has  already  been  suggested,  that  P.  Oln^  is  the 
byssoid  condition  of  P.  HarveifL 

PolpHphonia  AmeriMnu^  Reinsch,  Contrib.  ad  Algolog.  et  Fungolog.,  p.  50,  PL  33  a,  as 
for  as  can  be  Judged  by  the  plate,  closely  resembles  some  forms  of  P.  H(Mrveyi,  except 
in  the  color,  which  as  given  by  Reinsch  is  bright  pink.  It  is  said  by  Reinseh  to  re- 
semble P.  arieUnaj  Bailey,  in  general  appearance,  but  to  differ  in  the  erect,  subdiehoto* 
mous  filaments,  whose  joints  are  bicellular. 

Sec.  II.  Siphons  four  J  main  branches  oprtioatedj  ultimate  branches  tcith- 
out  oortication. 

P.  ELONOATA,  Grev.;  Phyc.  Brit,  Pis.  292y  293.— Lobster  Claws. 

Fronds  dark  red,  six  to  twelve  inches  long,  robust^  cartilaginous, 
irregularly  branched,  lower  branches  naked,  upper  beset  vrith  closely 
set,  alternately  multifld  brsmchlets,  which  taper  at  the  base  and  apex, 
cortications  covering  all  but  the  younger  portions  of  frond,  section  of 
branches  showing  four  large  siphons,  with  secondary  siphons  and  a 
rather  thick  cortex ;  cystocarps  ovate. 

Gloucester,  Lynn  Beach,  Squam,  Wood's  Holl,  Qskj  Head,  Mass. 

One  of  the  largest  but  less  common  PolyHphonia,  which  is.  more  abundant  in  the 
spring  than  at  any  other  season.  The  species  is  perennial  and  In  late  summer  and 
autumn  the  branohlets  faU  off,  leaving  the  lower  and  coarser  branches,  which  porsist 
through  the  winter,  and  in  the  following  spring  produce  at  the  apices  tufts  of  delicate^ 
deep-red  branchlets.  It  is  recognized  by  its  long  cartilaginous  main  branches,  which 
are  nearly  naked,  and  which  bear  tufts  of  filaments  at  the  apex.  The  popular  name 
of  lobster  claws  is  tolerably  appropriate. 

P.  FIBBILLOSA,  Grcv. ;  Phyc.  Brit,  PI.  302. 

Fronds  brownish  yellow,  four  to  ten  inches  high,  broadly  pyramidal, 
rather  robust  below,  becoming  slender  above,  with  an  undivided  axis 
or  divided  near  the  base  into  several  long,  main  brandies,  secondary 
branches  alternate,  several  times  pinnate,  fibrillose,  with  short,  scattere  d, 
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sunple  branohlets,  ultimate  di visions  capillary^  tufted;  antheridia  ob- 
long)  terminal ;  cystocarps  ovate. 

On  stones  and  Zastera  at  low-water  mark. 

Lynn,  Mass.,  JIarvesf;  Wood's  Holl,  Noank,  Orient  Pointy  Newport, 
and  several  places  in  Long  Island  Sonnd ;  Borope. 

Batber  a  eommoB  apeciw  in  dieltand  plaoes  wnth  of  Cape  Cod,  but  only  known 
northward  from  the  reference  of  Harvey.  It  is  emaUer  and  nKure  slender  than  the  last 
species  and  the  branches  are  not  naked,  bat  fibrillose.  The  present  species  is  more 
nearly  related  to  P.  violacea,  of  which  Harvey  snggests  that  it  may  be  a  variety. 
The  last-named  ^Moies  is  more  deddedly  red  in  oolor^is  a  larger  plant,  and  althongh 
tile  ultimate  blanches  are  in  tofto,  as  lu  P.  fibrilloeaf  the  larger  branches  are  destitute 
of  the  ftbriUose  branchlets  characteristic  of  the  latter  species. 

P.  YIOLACKA,  Grev.;  Phyc.  Brit,  PI.  209. 

Fronds  brownish  red,  six  inches  to  two  feet  long,  elongated,  pyramidal, 
nsoally  with  an  undivided  main  axis,  which  has  several  long,  widely 
sinreading  branches  near  the  base,  main  divisions  robust,  becoming 
capOlary  at  the  tops,  branches  rather  naked  below,  bearing  above  numer- 
oiiBmnttitd  branchlets,  ultimate  branddets  densely  tufted;  antheridiat 
cystocarps  broadly  ovate,  sessile  or  shortly  pedicelled. 

Yar.  PLEXiCATJLis,  Harv. 

Branches  very  long,  slender,  angularly  bent,  much  divided,  divisions 
patent  and  sometimes  secund.   . 

In  deep  tide-pools  on  exposed  shores  and  on  Zoitera  in  deep  water. 

Common  from  Kew  York  northward.    Yar.  JlexicaulUy  Oape  Ann; 

PoaUand,  O.  B.  Fuller;  and  northward. 

One  of  i  he  commonest  species  of  the  genns,  frequenting  cold,  exposed  tide-pools,  where 
it  has  a  dense  habit  and  rarely  exceeds  a  foot  in  length.  When  growing  in  deep  water 
it  is  long  and  slender.  In  spring  it  has  a  pink  color,  but  late  in  the  season  it  beoomes 
dark  colored^  almost  blackish.  Specimens  of  the  present  species  are  sometimes  found 
in  American  herbaria  bearing  the  name  of  P.  Brodiaiy  a  species  having  six  siphons, 
which  has  not  as  yet  bem  detected  with  certainty  on  onr  eoast.  The  P.  Brodkdi  of 
Bailey's  List  of  United  States  Algss  is,  according  to  Harvey,  P,filnillo$a. 

Sect.  IIL  Sifhom  more  fham,fwT^  oortieating  cells  wanting. 

P.  VABiEaATA;  Ag.;  Phyc  Brit,  PI.  165;  Ann.  SoL  Nat.,  Ser.  3,  YoL 
XVI,  PI.  6. 

Fronds  purplish  brown,  densely  tufted,  four  to  ten  inches  high,  fila- 
ments setaceous  and  rigid  below,  capillary  above,  dichotomo-multifid, 
the  lower  axils  iNStent,  branches  above  somewhat  zigzag,  elongated, 
with  alternately  decompound,  flaccid  branchlets,  siphons  six  in  number, 
coTtications  wanting,  intemodes  not  much  longer  than  broad;  antheridia 
linear-oblong,  mucronate;  cystocarps  ovate,  short-stalked. 

At  the  foot  of  wharves,  on  Zostera^  &c. 
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Massachusetts  Bay,  Harvey;  oommon  from  Gape  God  to  the  West 

Indies;  Earope. 

A  beaatif al  Buminor  species,  formhig  Iftrge  purple  tafts  on  wood*wofk  and  Twioiis 
saUstances  a  short  distaooe  below  Iow-tt ater  mark  in  warm,  sheltered  waters.  The 
lower  branches  are  rigid  and  widely  spreading,  but  the  tips  are  byssoid  and  collapse 
on  being  removed  from  the  water.  When  mounted  on  paper  small  specimens  have  a 
slight  resemblance  to  P.  Olm^f^  Imt  the  species  is  coarser,  and  the  siphima  are  six  in- 
stead of  four  in  number. 

P.  PARASITICA,  Grev,;  Phyc.  Brit,  PL  147. 

Fronds  dark  brownish  red,  one  to  three  inches  high,  filaments  com- 
pressed, decompoond-pinnate,  branches  alternate,  distichoos,  2-3  pin- 
nate, nltimate  divisions  erecto-patent,  subulate,  acute,  intemodes  about 
as  long  as  broad,  siphons  8-0,  cortications  wanting;  cystocarps  ovate, 
on  short  stalks. 

Providence,  R.  I.,  Harvey;  Europe;  California. 

A  small  species,  said  to  have  been  coUected  by  Hr.  Hooper  on  the  authority  of  Har- 
vey. It  differs  from  our  other  species  in  the  compressed  firond  and  uniformly  distich- 
ous arrangement  of  the  branches.  In  aspect  it  looks  move  like  a  fine  JPtUoto  than  a 
Poljfsiphonia.  In  drying  it  does  not  adhere  weU  to  paper.  In  California  the  species 
is  rather  common,  especially  the  large  variety  dendraiiea. 

P.  ATRORXTBESOENS;  Grev.;  Phyc.  Brit,  PI.  172. 

Fronds  tufted,  dark  red,  two  to  twelve  inches  long,  filaments  setace- 
ous, rather  rigid,  branches  long,  erect,  alternately  decompound,  with 
scattered,  simple  or  virgately  tufted  branchlets,  which  ti4)er  at  the 
base  and  apex,  siphons  usually  12,  spirally  twisted,  articulations  g^i- 
eraUy  2-3  tunes  as  long  as  broad;  antheridia  oval,  terminal;  cystocarps 
broadly  ovate,  sessile. 

In  deep  water  and  washed  ashore. 

Gloucester,  Mrs.  Davis;  Gay  Head,  Mass.,  W.  0.  F.;  Fisher's  Island, 
Prof.  Eaton;  Orient,  L.  I.,  Miss  Booth;  Noank,  W.  0.  F.;  Little  Comp- 
ton,  E.  I.,  and  Long  Branch,  N.  J.,  Harvey;  Europe. 

One  of  our  less  common  species,  recognized  hy  the  number  of  siphons,  which  axe 
nsnally  spirally  twisted,  and  by  the  long  branches,  which  bear  smaU  branchlets  that 
taper  at  both  extremities.  Late  in  the  season  one  finds  dennded,  rigid  specimens, 
which  bear  little  resemblance  to  the  form  found  earl y  in  the  season.  It  does  not  adhere 
well  to  paper  in  drying,  and  becomes  quite  black  in  the  herbarium. 

P.  NiOEBSCKNS,  Grev. 

Fronds  dark  brown,  three  to  twelve  inches  long,  rigid  below,  becom- 
ing flaccid  and  much  divided  above,  branches  alternate,  decompound- 
pinnate,  ultimate  branches  subulate,  siphons  12-16,  articulations  about 
1^  times  as  long  as  broad;  antheridia  lanceolate,  mucronate;  cysto- 
carps ovate,  subsessile. 
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Var.  FUCX>n>ES,  Ag.j  Phyc  Brit,  PI.  277. 

Fronds  robost  and  naked  below,  upper  branches  pectinate  or  corym- 
bose, articolations  bat  slightly  longer  than  broad. 

Var.  AFFiNis,  Ag. ;  Phyc.  Brit.,  PL  303. 

Fronds  elongated,  diffusely  branching,  branches  distant,  undivided 
bdow,  densely  pinnate  at  the  tip,  articulations  two  or  three  times  as 
bug  as  broad. 

In  tide-pools  and  below  low-water  mark  on  stones  and  algSB. 

Common  along  the  whole  coast. 

One  of  oar  oommoiiest  and  leaat  beautiAil  species,  whioh,  although  Teryyariable,  is 
genendly  easily  leoogDired.  In  the  Nereis,  Harvey  describes  seven  forms  foond  on 
our  eastern  coast.  Practically,  the  species  as  found  with  us  is  recognized  under  two 
principal  forms.  The  first  is  rather  robust,  and  has  branches  which  are  more  or  less 
pectinate  or  corymbose,  and  in  the  extreme  forms,  as  var.  Durkeei,  Harv.,  1.  c,  PL  17  o, 
they  are  compressed,  and  the  pinnie  are  distichous  and  abbreviated.  The  second  form 
of  the  species  is  represented  by  the  P.  OiffimB  of  the  Phycologia  Britannica,  in  which 
the  main  branches  ore  much  elongated  and  more  delicate  than  in  var.  fuooideSf  and  the 
ultimate  divisions  are  arranged  in  pyramidal  tufts.  Between  the  two  types  described 
occur  innumerable  forms  which  hardly  require  a  farther  description. 

P.  FASTIGIATA,  Grev.j  Phyc.  Brit,  PL  299. 

Fronds  dark  brown,  forming  globose  tnfts  one  to  three  inches  in 
diameter,  filaments  rigid,  of  nearly  the  same  diameter  thronghont,  re- 
peatedly dichotomons,  fastigiate,  apices  subulate,  spreading,  occasion- 
ally forcipate,  siphons  averaging  about  20,  articulations  decidedly  broader 
than  long;  antheridia  oval,  in  dense  terminal  tufts;  cystocarps  ovate, 
taking  the  place  of  a  terminal  dichotomy. 

On  A90ophifUum  nodowm. 

Common  from  New  York  northwanl ;  Europe. 

A  very  common  species,  at  once  recognized  by  its  form  and  place  of  growth.  It 
ftfma  tufts  on  FmeuB  (A$caph^Uum)  modonu  and,  according  to  Harvey,  on  jP.  venculoms. 
Its  color  is  so  dark  that  one  at  first  sight  would  hardly  suppose  it  to  bo  one  of  the 
FhridoB,  The  filaments  are  rigid,  and  the  plant  does  not  collapse  in  the  least  when 
removed  from  the  water,  nor  does  it  adhere  to  paper  in  drying.  The  antheridia 
an  very  abundant  early  in  the  season.  The  species,  like  most  of  the  genus  found  on 
our  coast,  is  dicecions,  but  occasionaUy  one  finds  both  sexes  on  the  same  individual. 
In  this  connection,  it  would  be  well  to  inquire  if  there  is  not  a  proterandrous  condi- 
tion amoDg  the  FloridetB,  as  in  the  higher  plants.  It  has  seemed  to  us  that  such  a 
eondition  may  exist  in  P.  vnrieffatOf  and  possibly  in  the  present  species.  P.  fa$Hgiata 
is  said  to  have  been  collected  in  California,  but  the  locality  is  doubtful.  It  has  been 
fimnd  also  in  Australia  and  New  Zealand. 

BOSTEYCHIA,  Mont. 
(From  ffooTpvxiov,  a  small  curl.) 
Fronds  dark  purple,  compressed  or  filiform,  distichously  or  irregu- 
larly hranching,  composed  of  several  (4-11)  cells  (siphons)  arranged 
around  a  central  filament,  the  siphons  either  naked  or  corticated  with 
snbcubical  cells,  apices  usually  monosiphonous ;  tetraspores  tripartite. 
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in  a  doable  row  in  terminal  ftwiform  branches  (stiohidia) ;  qystoearps 
terminal  on  the  branches,  ovate,  with  a  distinct  carpostome,  spores  pyri- 
form,  attached  to  short  filaments  which  are  given  off  flnom  a  basal  pla- 
centa. 

A  genns  of  aboat  twenty  species,  characterised  by  their  lurid  purple  color  and  by  grow- 
ing in  places  wliere  the  water  is  not  very  salt,  some  species,  it  is  said,  even  growing 
in  fresh  water.  They  inhabit  principally  the  tropics.  The  genns  is  intermediate 
between  Polpripkonia  and  Datffa^  and  some  species  have  been  prerionriy  refeired  to 
Bkodnmela.  The  tetraspores  an  in  stichidia,  as  in  Datgti,  but  the  cystoaAXfio  spores 
seem  to  as  more  nearly  like  those  of  PolyHpkimU.  The  frond  is  originally  monosipho- 
nons,  and  soon  becomes  polysiphonons,  the  number  of  siphons  not  being  as  constant 
as  in  Poly9ipXonia,  The  corticating  cells,  when  present,  are  regularly  arranged  in 
transrerse  bands.  The  derelopment  of  the  frond  has  been  studied  in  detail  by  Dr. 
Ambronn  in  B*  90drpioidM. 

B.  RiYULARis,  Harv.,  Ner.  Am.  Bor.,  Part  11,  PL  14  d. 

Exs. — Alg.  Am.  Bor.,  Farlow,  Anderson  &  Baton,  No.  54. 

Fronds  an  inch  high,  capillary,  rising  fh>m  a  procombent  base,  branches 
flexnoos,  bipinnate,  pinn»  distichons,  alternate,  patent,  loosdy  pinnu- 
late,  pinnules  subulate,  section  of  main  branches  showing  about  seven 
siphons;  tetraspores  cruciate,  in  two  rows  in  oblong  stichidia  below 
the  tips;  cystocarps  ovate,  terminal  on  the  shortened,  naked,  lower 
pinnsB. 

On  submerged  logs  in  patches. 

Hell  Gate,  K  T.,  Earvey;  Fort  Lee,  N.  T.,  Mr.  Averill;  College  Pinnt, 

Astoria,  0.  H.  Peck;  common  southward;  Australia. 

A  common  species  ttom  Charleston,  S.  C,  sonthward,  bnt  only  occasionally  fonnd 
with  us.  The  only  certain  localities  are  near  New  Toric  City,  and  it  is  extram^ 
doubtftd  whether  it  was  ever  found  in  the  arctic  waters  of  the  Isle  of  Shoals,  where 
it  was  reported  by  Captain  Pike.  The  species  is  small  and  rather  insignificant,  but 
is  easily  recognised  by  its  polysiphonons  structure  and  ramification.  There  are  no 
oortications,  and  the  species  belongs  to  the  subgenns  SHetoaiphonia, 

DASYA,  Ag. 
(From  dowf,  hairy.) 
Fronds  bright  red,  filiform  or  compressed,  distichously  or  irregularly 
branching,  composed  of  a  monosiphonous  axis  surrounded  by  several 
(4-12)  siphons,  often  corticated  with  irregularly  shaped  cells,  clothed  in 
the  upper  part  or  throughout  with  colored,  monosiphonous,  dichoto- 
mous  branchlets;  antheridia  in  siliculose  tufts  on  the  branchlets;  tetra- 
spores tripartite,  borne  in  regular  rows  in  lanceolate  or  ovate-lanceolate 
enlargements  of  the  branchlets ;  cystocarps  ovate,  aenminate,  sessile 
or  pedicellate,  spores  terminal  on  branching  filaments  arising  firoa  a 
basal  placenta. 

A  large  and  beautiful  genus,  including  about  seventy  species,  of  which  the  greater  part 
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are  tropical,  Australia  being  especially  rioh  in  speciofl.  The  genns  is  diyided  into  a 
nomber  of  sabgenera,  and  is  connected  by  Bostrychia  and  Taniatna  with  Polysiphonia. 
The  tetmspores  are  in  stichidia  borne  on  the  hair-like  bronchlets,  while  in  Bostrychia 
they  aze  in  the  polymphonons  branches^  and  in  Tcsmioma  the  stichidia  are  formed  from 
the  fattened  and  scarcely  altered  branches.  The  cystocarps  are  borne  on  short  lat- 
<^  branches,  which  are  nsnally  slightly  prolonged  beyond  the  base  of  the  cystocarp. 
The  placenta  of  Datya  differs  somewhat  ftom  that  of  Polysiphmia  and  onr  other  gen- 
era of  Bkodcmelem,  The  spores  are  pyriform,  bat  are  borne  on  rather  long  branching 
fUaments  which  snrronnd  the  carpogonio  cell  at  the  base  of  the  conceptacle,  and 
which  rise  high  np  in  its  interior  instead  of  being  nearly  sessile  aronnd  the  oarpo- 
genie  cell,  as  in  Polynphania,  The  development  of  the  cystocarp  has  been  studied  in 
detaO  by  Janczewskl  in  D.  oooojjmo.  The  fronds  are  either  filamentons  or  more  or  less 
ilattened,  and,  as  in  the  case  with  most  of  the  suborder,  are  formed  from  a  monosiph- 
ODCNis  aids,  tmrn  the  cells  of  which  whorls  of  filaments  are  given  off,  which  in  the 
older  parts  of  the  frond  become  parallel  to  the  axis  and  replace  the  siphons  of  Poly- 
i^Aoato.  In  most  of  the  genns  there  are  also  secondary  siphons  and  corticating  cells, 
and  either  a^  the  tip  or  thronghoat  the  firond  tnfts  of  delicate,  dichotomons,  monosiph- 
oooDs  branohletsy  which  are  eolored  and  not  hyaline,  as  in  the  hairs  of  some  other 
gmera. 

D.  ELEGANS,  Ag.j  Sp.  Alg.  {Rhodonema  eleganSj  Martens.— Da«ya 
tedkeUatOy  Ag.,  Syst. ;  Bailey^  in  Am.  Jonm.  Sci.,  VoL  m,  p.  84,)— (3te- 
nifle.    FLX7,Fig.  1. 

Exs.— Alg.  Am.  Bor.y  Farlow,  Anderson  &  Eaton^  "So.  61. 

Fronds  dicBcioas,  yilloos,  lake-red,  six  inches  to  tbree  feet  long,  cylin- 
drical, attached  by  a  small  disk,  alternately  1-3  pinnate,  with  a  percur- 
rent  axis,  densely  clothed  thronghoat  with  tnfts  of  purple,  capillary, 
monoeiphonons,  dichotomons  branchlets,  sections  of  branches  showing 
five  cells  aronnd  the  axial  cell ;  antheridia  densely  covering  the  lower 
edls  of  one  of  the  divisions  of  the  branchlets ;  tetraspores  in  two  or 
three  lows  in  linear-lanceolate  or  ovate  pointed  stichidia  on  the  branch- 
lets;  cystocarps  sessile  on  very  short  branches  (pedicels)  which  are 
borne  on  the  main  branches. 

On  Zosterdy  wharves, '&c,  below  low- water  mark. 

Oommon  firom  Cape  God  southward;  Adriatic  Sea. 

A  beautiful  species,  known  to  lady  collectors  by  the  name  of  tHietiXtle^  at  once  leeog^ 
niied  by  its  long,  cylindrical,  branching  fronds,  densely  fringed  with  fine  lake-colored 
filaments.  It  is  fonnd  thronghont  the  year.  In  drying  it  adheres  closely  to  paper. 
The  antheridia  are  mnch  like  those  of  Polytipkonia  variegata,  bat  are  longer.  The 
qtedes  extends  to  the  West  Indies,  bnt  appears  to  be  more  common  in  Long  Island 
Sound  than  elsewhere.  There  is  in  the  collection  of  the  Peabody  Academy  of  Salem 
s  Tery  large  specimen,  said  to  have  been  coUected  at  Ipswich  Beach,  Mass.,  bnt  the 
loetlity  most  be  regarded  as  donbtftiL  At  any  rate,  the  species  is  qnite  unknown, 
elsewhere  north  of  Cape  Cod. 

Suborder  CORALLINEiE,  Decaisne- 

Fronds  rose-colored  or  purple^  calcareoas^  horizontally  expanded  or 
<Bect  uid  branching,  crostaceoos,  foliaceooS;  or  fiUfotm,  continuous  or 
8.  Miss.  59 12 

Digitized  by  VjOOQlC 


178       REPORT   OP   COMMISSIONER   OP   FISH   AND   FISHERIES. 

articulated ;  antheridia,  carpospores,  and  tetraspores  borne  in  distinct 
cavities  (conceptacles),  which  are  either  external  or  immersed  in  the 
fronds;  antherozoids  spherical,  attenoated  at  one  end,  or  provided 
with  two  short  projections  borne  on  short  filaments  at  the  base  of  the 
male  conceptacles;  carposi>ore8  pyriform,  terminating  short  filaments 
which  surround  a  tuft  of  paraphyses  at  the  base  of  the  female  concep- 
tacles ;  tetraspores  zonate,  occasionally  binate. 

The  present  order  inclndes  aU  the  calcareous  FUrridea  except  a  comparatiyely  few 
species  which  helong  to  the  NemaOew  and  SquamarUof,  Although  classed  hy  thj5 
earlier  writers  with  the  corals  rather  than  plants,  the  species  of  CoraUinea  are  now 
placed  at  the  head  of  the  Floridca^  in  consequence  of  their  highly  differentiated  or- 
gans of  fmctification.  Our  knowledge  of  the  fructification  of  the  CcraUineos  is  de- 
rived principally  from  the  £tudes  Phycologiques  of  Thuret  and  Bomet  and  the  Be- 
cherches  Anatomiquessnrles  Meloh^i^esof  Rosanoff.  Thuret  and  Bomet  describe ^tee 
different  forms  of  conceptacle,  containing,  respectively,  the  antheridia,  the  carpospoies, 
and  the  tetraspores,  the  last  only  being  mentioned  by  Harvey  in  the  Kereis.  The 
tetraspores,  which  are  much  more  common  than  the  carposiK>res,  are  usuaUy  Eonate, 
although  occasionally  binate,  and  from  the  fact  that  they  are  borne  in  distinct  con- 
ceptacles, which  is  not  the  case  with  the  other  Floridea^  it  had  erroneously  been  con- 
sidered that  the  carpospores  of  the  CoraUinetB  were  four-parted.  The  cystocaipic 
spores,  or  carpospores,  are  always  pyriform  and  undivided,  and  accompanied  by  para- 
physes. The  number  of  trichogynes  is  large,  and  they  project  in  a  tuft  at  the  orifice 
of  the  conceptacle  at  the  time  of  fertilization.  The  antherozoids  differ  from  those  of 
the  other  Floridtm  in  having  appendages. 

The  CoraXlinem  abound  in  the  tropics,  and  but  few  representatives  are  found  in 
northern  seas.  Our  own  coast  is  especially  poor  in  species.  The  study  of  the  devel- 
opment of  the  plants  of  this  order  is  difiQcult,  owing  to  the  calcareous  deposit,  and 
soaking  in  acid  injures  the  more  delicate  parts.  The  species  are  nearly  all  fragile 
when  dried,  and  it  is  not  easy  to  preserve  herbarium  specimens  in  good  condition. 
The  suborder  may  be  divided  into  two  tribes.  The  Cwrallinea  proper  have  articu- 
lated fronds,  which  rise  verticaUy  from  the  substratum,  as  is  seen  in  our  conmioD 
Coralline.  The  MelobesiecB  are  not  articulat)Bd,  but  form  irregular  horizontal  crusts, 
which  sometimes  rise  in  irregular  erect  branches. 

Fronds  erect,  filiform,  articulated OaraJUna. 

Fronds  horizontally  expanded  or  vertical  and  inarticolate. 

Fronds  horizontal Melobesia. 

Fronds  rising  in  irregular  protaberances  from  a  horizontal  base, 

lAihothamnion. 

GOBALLIKA,  Lam.x. 

(From  Kopa^Xtov,  a  coral.) 

MonoBcious  or  dioecious,  fronds  arising  either  from  a  calcareous  disk 
or  from  interlaced  filaments,  erect,  terete  or  compressed,  articulated, 
branched,  branches  opposite,  pinnate ;  conceptacles  terminal,  naked  or 
occasionally  with  two  horn-like  appendages. 

A  genus  comprising  about  thirty  to  thirty-five  species,  mostly  tropical,  C.  offidufcUi,  C. 
tquamata^  and  a  few  others  extending  high  northward.  The  fronds  of  CordUina  are 
formed  of  a  bundle  of  dichotomous  paraUel  filaments,  whose  external  branches  grow 
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obliquely  ont  wards  to  fOTzn  the  cortical  layer.  The  increaae  in  the  length  of  the  frond 
arises  from  the  elongation  of  the  central  bundle  of  filaments.  The  whole  plant  is 
ooyered  by  a  dense  cuticle.  The  conceptacles  are  formed  ijrom  the  terminal  cells  of 
the  filaments  jnst  mentioned,  which  cease  elongating  and  lose  their  calcareous  incrus- 
tation, the  cuticle  also  falling  away.  The  peripheral  filaments,  at  the  same  time, 
continue  to  elongate  and  project  beyond  the  central  bundle  of  filiunent*),  thus  forming 
the  wall  of  the  conceptacle. 

C,  OFFICINALIS,  L.;  Phyc.  Brit.,  PL  222.— Common  Coralline. 

DicBcioas,  fronds  two  to  six  inches  high,  arising  in  dense  tufts  from  a 
calcareons  disk,  decompound-pinnate,  lower  articulations  cylindrical, 
twice  as  long  as  broad,  upper  articulations  obconical  or  pyriform,  slightly 
compressed,  edges  obtuse;  conceptacles  ovate,  borne  on  the  ends  of  the 
branches,  or  some  of  them  hemispherical  and  sessile  on  the  articulations. 

Var.  PROFUNDA,  Farlow. 

Fronds  elongated,  with  few,  irregular  branches. 

Common  in  tide-pools )  the  variety  in  deep  water.' 

£nroi>e;  l^orth  Pacific! 

The  only  species  known  on  our  coast,  often  lining  the  bottoms  of  pools,  and  when 
exposed  to  the  sun  becoming  white  and  bleached.  C.  squamata,  which  is  monoecious, 
and  has  a  filamentous  base,  and  whoso  upper  articulations  are  compressed  with  sharp 
edges,  especially  on  the  upper  side,  is  a  common  species  of  Northern  Europe,  and  may 
ba  expected  with  us. 

MELOBESIA,  Aresch. 

(Possibly  from  fieXi^oia  or  fiijlopoatg,  the  daughter  of  OoeanuB.) 

Fronds  calcareous,  horizontally  expanded,  orbicular,  becoming  con- 
fluent and  indefinite  in  outline,  conceptacles  external  or  immersed; 
antherozoids  spherical,  furnished  with  one  or  two  short  projections; 
tetrasi)ores  either  two  or  four  parted,  borne  sometimes  in  conceptacles 
having  a  single  orifice,  at  other  times  in  conceptacles  having  several 
orifices. 

The  limits  of  the  three  genera  Mekihesiaf  Lithophyllumf  and  Liihoihamnion  are  not 
well  defined.  In  Jf.  ThuretHf  Bomet,  the  plant  consists  merely  of  a  few  short  filaments, 
which  are  buried  in  the  substance  of  Corallina  squamaia  and  several  species  of  Janta, 
upon  whose  surface  the  conceptacles  of  the  Mdobesia  are  alone  visible.  From  this 
Bpedes,  in  which  the  firond  may  be  said  to  be  rudimentary,  we  pass  through  forms  in 
which  the  frond  is  in  the  form  of  calcareous  crusts  or  plates  tiU  we  meet  heavy,  irreg- 
ularly branching  forms,  which  resemble  corals  much  more  than  plants.  In  the  present 
paper,  Melohesia,  Including  LUhifphyllnm  of  Rosanoff,  comprehends  all  the  smaller  and 
iliiimer  forms  in  which  the  frond  does  not  rise  in  the  form  of  irregular  tubercles  or 
branches,  while  in  lAihothamnion  are  placed  the  branching  and  heavier  species,  referred 
by  the  older  writers,  as  Linnsns,  EUis  and  Solander,  Lamarck,  and  others,  to  MUlepora 
or  2{uUipora,  and  by  KUtzing  to  Spongites,  Our  common  species,  L.polymorphum,  which 
does  Dot  often  branch,  shows  the  insufficient  basis  on  which  the  genera  of  this  group 
rest.  Although  there  is  considerable  diversity  in  the  structure  of  the  fironds,  the 
oigans  of  fructification,  with  some  slight  modifications  of  the  antherozoids  and  tetra- 
■pores,  are  the  same  as  in  Corallina  and  Jania.    The  most  detailed  account  of  the 
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frond  in  the  Molobeaioid  group  is  that  given  by  Rosanoff  in  hiB  woik  already  Tefened 
to.  According  to  Bomet,  howeyer,  the  cystocarpic  fruit  of  the  Melobeske  escaped  the 
observation  of  Rosanoff,  and  what  the  latter  called  cystocaips  were  only  a  form  of 
the  non-sexnal  or  tetrasporio  froit.  The  tetrasporee  are  found  in  two  different  fonns— 
either  in  hemispherical  c<mceptaclesy  which  have  a  single  central  orifice  of  good  size, 
at  whose  base  the  spores  are  borne  around  a  central  tuft  of  paraphyses^  or  else  in 
truncated  conceptacles,  whose  flattened  upper  surface  is  perforated  with  numerous 
orifices,  beneath  each  one  of  which  is  a  tetraspore,  separated  from  its  fellows  by  a 
large,  colorless  celL 

The  fironds  of  the  smaller  q[>ecies  ofMdohe^  as  M.  L^isU  and  M.  farinaaoy  oonsifit  of 
two  portions,  the  basal  and  the  corticaL  The  former  consists  of  a  single  layer  of  cells, 
which  arise  from  the  division  of  the  spore  into  four  cells  and  subseiq^uent  marginal  growth. 
The  cortical  layer  in  the  smaller  species  is  composed  of  small  cells  out  off  by  oblique  par- 
titions from  the  upper  part  of  the  basal  cells.  In  the  larger  species  of  MeloheaiOf  more 
particularly  those  placed  in  the  ^bgenus  LithophyUumf  the  cortical  layer  is  much  more 
marked,  and  the  cells  of  which  it  is  composed  seem  to  be  arranged  in  lines  which  are 
curved  at  the  base,  but  are  straight  above  and  at  right  angles  to  the  direction  of  growth. 
In  some  of  the  small  species  of  Melobesia  certain  of  the  basal  cells  elongate  and  swell 
at  the  summit,  so  that  when  seen  fh)m  above  they  look  larger  than  the  neighboring 
cells.  Rosanoff  applied  to  such  cells  the  name  of  heterocysts,  a  word  badly  chosen, 
since  the  heterocysts  in  the  KostodhineoB,  where  the  term  was  first  employed,  cannot 
well  be  compared  with  the  heterocysts  in  Melobe9%a.  The  conoeptacles  in  all  our  species 
of  Melobesia  are  extemaL  The  form  generally  found  is  that  which  contains  the  tetra- 
sporee. Our  species  all  occur  in  Europe,  and  it  is  very  probable  that  the  remaining 
Northern  European  forms  not  yet  recorded  with  us  will  be  found  on  ftu'ther  search. 

a.  Species  smallj  growing  on  planUy  basal  stratum  weU  marJcedj  cortical 
layer  imperfectly  developed. 

M.  IiEJOLisn^  Bosanoff.  (3f.  membranaceay  Aresch.,  in  Agardh's  Spec 
Alg.;  Harvey,  Phyc.  Brit.,  PL  347,  in  part — M.  farinosay  Kiitz.,  Spec 
Alg. ;  Le  Jolis's  Liste  des  Algnes. — M.  Lejolisiiy  Sosanoff,  1.  c,  p.  62, 
PI.  1,  Figs.  1-12.) 

Fronds  thin  and  brittle,  at  first  orbicular  bat  soon  densely  eonflaent, 
forming  scaly  patches  of  indefinite  extent;  heterocysts  wanting,  basal 
cells  squarish,  cortical  cells  few  and  indistinct;  tetrasporic  conceptacles 
very  nomerons,  approximate,  flattened-convex,  orifice  ciliated;  tetra- 
spores  four-parted ;  antheridia  and  cystocarps  ! 

On  leaves  of  2d0stera. 

Wood's  Holl,  Mass.;  common  from  Kahant  northward;  Europe. 

A  species  which  is  certainly  common  on  eel-grass  on  the  northern  coast  and  probably 
equaUy  abundant  in  Long  Island  Sound,  although  definite  information  on  this  pointii 
wanting.  This  is  the  form  which  is  found  in  American  herbaria  bearing  the  name 
usuiAlly  of  if.  farinoea  or  if.  membranaoea.  The  orbicular  character  of  the  fronds  soon 
disappears,  as  they  are  found  in  great  numbers,  and  at  an  early  stage  become  confluent 
The  conceptacles  are  so  numerous  that  at  times  very  little  of  the  fronds  themselves  can 
be  seen.    The  latter  easily  crumble  and  fall  from  the  plant  on  which  they  are  growing. 

M.  FARINOSA,  Lam.x.  {M.  farinosa^  Aresch.,  in  Agardh's  Spec  Alg., 
nqn  Le  Jolis's  Liste  des  Algues.— Jlf.  farinosa  and  M.  verruoata  f  Harvey, 
in  part.— Jf./anrK)«a,  Lam.x.,  in  Rosanoflf,  1.  c,  p.  69,  PL  2,  Figs.  2-13.) 
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Fronds  thin,  orbicular,  becoming  confluent,  distinctly  zonate ;  hetero- 
cysts  present,  basal  cells  elongated-rectangular,  cortical  cells  semicircu- 
lar or  triangular  seen  from  above;  tetrasporic  conceptacles  small,  hemi- 
spherical, orifice  not  plainly  ciliate;  tetrasx>ores  four-parted ;  antheridia 
andcystocarpst 

On  JPucus  vesiculosus. 

Wood^s  HoU,  Mass ;  in  all  parts  of  the  world. 

Although  only  one  locality  is  mentioned,  the  species  probably  oconrs  thionghoiit 
our  limits.  It  is  distingnished  from  the  last  by  the  shape  of  the  conceptacles  and  the 
absence  of  a  circle  of  cilia  aronnd  the  orifice.  The  fronds  are  larger  and  more  fre- 
qoen  ]y  orbicular,  although  scarcely  thicker  than  in  M.  L^litiL  In  both  species  the 
calcareous  incrustation  is  somewhat  farinaceous  as  competed  with  the  ibUowing,  in 
which  the  incrustation  is  smoother  and  solid.  M.  membramacea,  Lam.i^  related  to  M. 
/BrrnoMy  but  destitute  of  heterocysts  and  having  tetrasporic  conceptacles  with  several 
orifices,  is  to  be  expected  on  algs  of  our  coast. 

M.  PUSTULATA,  Lam.z.  {M.  pustulatay  Phyo.  Brit,  PL  347  5}  Eosa- 
noff,  L  c,  PL  4,  Pigs.  2^.) 

Fronds  rather  thick,  circular,  becoming  reniform  or  orbicular,  indis- 
tincUy  zoned ;  heterocysts  wanting,  basal  cdls  elongated  vertically,  cor- 
tical cells  squarish;  conceptacles  large,  hemispherical,  orifice  naked; 
tetraapores  four-parted. 

Probably  common  on  the  larger  algsB  along  the  whole  coast,  but  being  undistinguiah- 
able  from  the  next  species  when  sterile,  one  cannot  be  sure  of  the  species  unless  it  is 
in  fruit.  The  tetraspores  of  M.  pustulata  are  zonately  four-parted,  while  those  of  M. 
WMcrocarpa  are  merely  two-parted  at  maturity.  In  both  species  the  fronds  are  rather 
thick  and  solid  and  do  not  crumble,  as  in  the  two  preceding  species,  and  the  orbicular 
shape  is  preserved  for  a  longer  time. 

M.  HAGBOOABPA,  BosanofT.  (if.  macrocarpay  1.  c,  p.  74,  PL  4,  Figs. 
2-8  wid  11-20.) 

Fronds  as  in  Jf.  ptufidata  ;  tetraspores  large,  two-parted. 

On  ChandrtLS. 

Gloucester,  Mass. ;  Europe. 

6.  Species  rather  largcj  growing  on  stones  and  shellsj  cortical  stratum 
loeU  developed. 

M.  Lenobmanbi,  Aresch.  {IdthophyUum  Lenormandij  BosanofT,  L  c, 
p.  85,  PL  V,  Figs.  16, 17  5  PL  VI,  Figs.  1,  2,  3,  5.) 

Fronds  saxieolous,  closely  adherent  to  the  substratum,  suborbic^lar, 
becoming  squamulose-imbricate,  slightly  zonate,  margin  crenate,  lobed } 
tetraspores  four-parted,  in  compressed,  hemispherical  conceptacles,  with 
numerous  orifices;  antheridia  and  cystocarpst 

On  stones. 

Gloucester,  Mass. ;  Europe. 

Apparently  common  in  many  places,  but  fruiting  specimens  were  only  collected  at 
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Gloucester.  The  froncU  form  rose-oolored  crusts  of  considerable  extent,  and  are  ao 
closely  adhereui  that  they  can  scarcely  be  removed.  The  tetraspoiic  conceptaoles  are 
likTge,  but  very  much  flattened. 

LITHOTHAlOriO:^^,  PhiL 

(From  Xii^oc,  a  stone,  and  i9  /nttov,  a  bush«) 

Fronds  calcareous,  tbick,  at  first  horizontally  expanded,  but  after- 
wards producing  erect  knobs  or  coralloid  branches;  otherwise  as  in 
MelobeHa. 

A  genus  comprising  probably  not  more  than  twenty  or  twenty-five  good  species,  most 
of  which  are  tropicaL  The  larger  and  more  solid  forms  inhabit  deep  water.  In  XUAo- 
tKamnUm  the  cortical  portion  is  markedly  developed,  and  it  not  rarely  happens  that 
new  lobes  are  produced  which  overlap  the  older  ones  and  form  an  imperforate  layer  over 
the  older  conceptaoles,  which  are  thus  occluded  before  the  spores  are  ripe.  lu  such 
coses  sections  show  oonceptacles  which  are  apparently  buried  in  the  central  part  of  the 
frond. 

L.  POLYHORPHUM,  (L.)  Aresoh.  {Milleporapolymorphay  L. ;  Sp.  Alg.^ 
Millepora  {Nullipara)  i^finmiUyJjSkmATcik.^Mdobe^  Harvey, 

Phyc.  Brit,  PI,  345.) 

Fronds  thick  and  stony,  pnrplish,  becoming  whitish^  forming  incms- 
tations  of  indefinite  extent  and  occasionally  rising  in  thick  damsy  lobes, 
punctate  throughout  with  the  very  numerous,  small^  immersed  ooncep- 
tacles ;  antherozoids  spherical,  with  an  appendage  at  one  end  (Boruet) ; 
tetraspores  two-parted;  cystocarpst 

On  rocks  and  stones  in  deep  pools  and  below  low-water  mark. 

Common  from  Nahant  northward. 

Not  known  with  certainty  south  of  Cape  Cod,  but  very  common  northward,  where  It 
forms  stony,  purplish  incrustations  on  rocks.  As  usually  seen,  it  adheres  closely  to  the 
rocks,  covering  patches  of  indefinite  extent,  and  would  be  mistaken  for  a  q[>ecie0  of 
Melobesia,  It  is  so  hard  and  adherent  that  it  is  mistaken  by  persons  on  the  shore  for 
a  part  of  the  rock  itself  Although  the  determination  of  the  present  species  admits 
scarcely  a  doubt,  the  form  usually  found  with  us  is  smoother  and  lees  lobed  than 
European  specimens  of  the  same  species.  In  the  description  given  above  the  tetra- 
spores are  said  to  be  two-parted.  This  is  true  of  all  the  American  specimens  examined, 
but  it  may  be  that  what  we  have  seen  were  immature  spores,  which,  when  ripe,  ase 
four-parted. 

L.  FAS0ICULATX7M,  (Lamarck)  Atesch.  {Milkpora  fasdculataj  Lam- 
arck.— Melobesiafascioulataj  Harv.,  Phyc  Brit,  PL  74.) 

Fronds  purple,  stony,  attached,  afterwards  becoming  free,  very  irregu- 
lar in  outline,  densely  branching,  branches  fostigiate,  subcylindrical, 
apices  general!-/^  depressed;  tetrasporic  oonceptacles  densely  covering 
the  branches,  flattened,  hemispherical;  tetraspores  two-parted. 

On  stones  or  in  free  globose  tufts  at  low-water  mark  and  in  deep 
water. 

Eastport,  Maine;  Europe. 
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Rather  common  at  Baetport,  where  it  is  often  dredged.  It  is  also  found  at  low-water 
mark  daring  the  spring  tides,  especially  on  Clark's  Ledge.  Small  forms  of  what  may 
be  the  same  species  are  occasionally  washed  ashore  after  storms  a^  far  south  asNahant. 
The  species  is  at  once  distinguished  from  all  our  other  forms  by  the  very  numerous, 
shorty  stout,  cylindrical  branches.  The  conceptacles  are  external  and  contain  two- 
parted  spores,  which  may  possibly  be  later  four-parted,  although  in  the  specimens  we 
haTC  examined  they  seemed  to  be  quite  mature.  The  conceptacles,  as  far  as  could  be 
made  out,  had  no  distinct  orifice,  and  were  very  much  flattened  externally. 

ADDENDA. 

To  follow  StUophoraj  page  89 : 

AETHEOCLADLAl,  Duby. 

Fronds  olive-brown^  filiform,  branching,  composed  of  a  large  central 

filament  formed  of  cylindrical  cells  and  a  series  of  x>ol;ygonal  cortical 

cells,  which  become  smaller  towards  the  sorfkce;  plurilocular  sporangia 

moDiliform,  borne  on  branching  monosiphonons  filaments  which  form 

tofts  on  the  branches. 

A  small  genus,  consisting  of  a  single  8i>ecies,  which  has  been  divided  byEiltzing  into 
three,  characterized  by  the  tufts  of  monosiphonons  filaments  which  bear  the  sporan- 
gia, and  which  are  arranged  in  whorls,  giving  the  fronds  a  nodose  appearance.  Har- 
vey and  Agardb  place  the  genus  in  the  SporochnaceaSj  while  Le  Jolis  places  it  in  a  sptv 
cial  suborder  of  Fkceasporea, 

A.  YTLLOSA,  Doby.  {Sporochnns  villoruSj  Ag.,  Sp. — Ulaionema  vil- 
losum^  Berk.) 

Fronds  six  inches  to  three  feet  long,  delicately  filiform,  with  a  per- 
carrent  axis  and  usually  opposite,  widely  spreading,  1-2  oppositely  pin- 
nate branches ;  fractiferons  filaments  byssoid,  in  dense  penicillate  tufte 
which  form  irregular  whorls;  plurilocular  sporangia  moniliform,  com- 
posed of  numerous  cells,  about  15-20  in  a  row,  generally  sccund  on  the 
branches  of  fiructiferous  filament;  unilocular  sporangia t 

Washed  ashore  at  Falmouth  Heights,  Mass.,  Mr.  F.  T.  Collins;  Gape 

Feat. 

A  rare  species,  only  known  on  the  New  England  coast  fhun  the  specimens  collected 
liy  Mr.  CoUins,  which  were  rather  smaller  than  European  specimens.  The  species  bears 
a  more  or  less  considerable  resemblance  to  DesniaresUa  viridiSf  but  the  penicillate  tufts 
are  more  regularly  arranged  in  whorls,  and  bear  the  sporangia,  which  is  not  the  case 
in  the  genus  DesmaresUa, 

To  follow  Lynffhya,  page  34: 

SYMPLOCA,  Kutz. 

Filaments  as  in  Lyngbya^  but  adhering  to  one  another  in  fascicles. 
Scarcely  distinct  from  Lyngbya  except  in  the  existence  of  a  mass  of  Jelly,  by  means 
of  which  the  filaments  adhere  to  one  another  in  meshes.    In  habit  the  species  of  tho 
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present  genus  resemble  the  species  of  Calothrix  rather  than  Lymghya,  but  the  filaments 
are  not  prolonged  in  a  hair-like  extremity  as  in  the  first-named  genus. 

S.  FASCICULATA,  Kiitz. 

Filaments  a  quarter  to  half  an  inch  high^  nnited  in  tooth-like  masses 
from  a  gelatinous  base^  .009-12™°  broad,  sheaths  thin,  cells  broader  than 
iong. 

On  rocks  between  tide-mark9# 

Newport,  E.  I. ;  Europe. 
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Besides  the  genera  and  specirs,  enomerated  abore,  there  are  4  genera  and  10  species  described, 
Imt  not  considered  to  be  snfficiontly  well  known.  If  these  are  ooonted,  the  total  nnmber  of  genen  is 
111,  and  240  species.  The  comparison  with  Mediterranean  and  Adriatic  species  is  imperfect  becaose 
there  is  no  complete  Ust  of  the  sign  of  those  seaa,  and  onr  Paoiflo  coast  has  not  as  yet  beeasnffioieBtly 
well  explored  to  make  it  possible  to  give  approximately  the  nomber  of  oar  species  found  thero.  In  the 
table  the  species  marked  peculiar  to  New  England  are  those  which  extend  along  our  whole  ooasti 
those  of  more  limited  range  being  kept  distinct.  The  table  shows  pUinly  the  general  fiict  that  the 
total  number  of  species  increases  as  one  goes  southward,  and  that  ths  increase  is  mainly  due  to  the  rela- 
tiye  increase  in  nnmber  of  the  Floridtm,  It  also  shows  the  close  resemblance  of  our  marine  flora  to  that 
of  Korthem  Europe,  and  although  the  number  of  species  common  to  Arctic  waters  is  not  lax'ge,  as  fiir  as 
the  numbers  tbemsdvcs  are  concerned,  yet,  if  we  consider  the  absolutely  small  total  of  species  found 
is  Arctic  regions,  the  number  of  ^ocies  common  to  our  coast  is  relatively  very  large.  The  geneial 
poverty  of  our  flora  may  be  seen  in  comparing  the  number  of  genera  and  species  found  in  New  Bngland 
with  the  number  of  species  and  genera  in  Harvey's  PhyodogiJi  Britaanloa  snd  Le  Jolis's  Liate  das 
Algues  Marines  de  Cherbourg.  The  number  given  by  Harvey  is  110  genera  and  888  species ;  tliat  given 
by  Le  Jolis  is  137  genera  and  816  species.  The  Phycologia  was  published  in  1846-*51,  and  Le  Jolis's 
Liste  in  1863.  In  both  works,  more  especially  in  the  Phycologil^  a  number  of  species  which  we  have 
in  the  present  article  united  were  kept  distinct;  but  as  additional  species  have  been  discovered  since 
the  appearance  of  the  two  works  above  named,  the  total  nnmber  of  species  is  not  probably  much  Ires, 
or  may  even  be  greater,  than  the  figures  given  by  Harvey  and  Le  Jolla.  In  Phyoeie  Scandinavics 
Morlnie,  published  In  1850,  Areschoug  describee  68  genera  and  175  species.  Since  that  date  numerous 
additions  have  been  made  to  the  Scandinavian  marine  flora,  and  the  total  number  of  spedss  la  piob^ 
bly  not  fiff  firom  that  of  the  species  of  our  own  coast. 
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AETIFICIAL  KEY  TO  GENERA. 


Note. — ^The  following  key  is  intended  to  enable  peisons  who  are  not  at  all  acquainted 
with  our  sea-weeds  to  ascertain  with  a  partial  degree  of  acooracy  the  genera  to  which 
specimens  which  they  may  collect  are  to  be  referred.  For  this  purpose  the  characters 
used  are,  as  far  as  possible,  those  which  can  be  seen  by  the  naked  eye,  but,  as  in  many 
cases,  the  generic  distinctions  absolutely  depend  on  microscopic  characters,  one  miist 
not  expect  to  be  able  to  recognize  all  of  our  forms  without  making  a  more  or  less  caro- 
M  microscopicxJ  examination,  especially  in  the  case  of  the  CryptophycecB  and  Ph^o- 
tporea.  It  should  of  course  be  understood  that  the  key  is  entirely  artidcial,  and  does 
not  represent  the  true  botanical  relations  of  our  genera ;  since  in  many  cases  the  char- 
acters refer  only  to  species  of  our  Atlantic  coast  and  would  mislead  a  student  having 
a  specimen  from  other  waters. 

1.  Color  bluish  or  purplish  green^*  aJgsd  of  small  size,  usually  more  or 

less  gelatinous - ...{Crytophycew)    5 

2.  Ck)lor  grass  green 18 

3.  Color  from  yellowish  brown  to  olive  green  or  nearly  black 2G 

4.  Color  red  or  reddish  purple,  rarely  blackish,  in  fading  becoming  at 

times  greenish {Fhridece)  48 

6.  Cells  arranged  in  filaments 0 

Cells  in  colonies,  but  not  forming  filaments G 

6.  Cells  grouped  in  twos  or  some  multiple  of  two 7 

Cells  solitary,  not  adherent  in  twos 8 

7.  Groups  free,  not  united  with  one  another  by  a  gelatinous  envelope. 

Chroococcus. 

Groups  united  by  a  gelatinous  substance  so  as  to  form  irregularly- 
shaped  colonies Oloeocapsa. 

Groups  united  by  a  gelatinous  substance  so  as  to  form  colonies  of  a 
dendritic  shape Entopliysalis. 

8.  Cells  imbedded  in  a  gelatinous  substance,  forming  colonies  of  indefi- 

nite shape * Polycystis. 

Cells  imbedded  in  a  gelatinous  mass,  which  forms  at  first  ovoidal  and 
afterwards  net-shaped  colonies Clathrocystia. 

9.  Filaments  ending  in  a  hyaline  hair 16 

Filaments  not  ending  in  a  hair 10 

10.  Filaments  provided  with  heterocysts  t * 11 

Filaments  destitute  of  heterocysts 12 

11.  Filaments  with  a  thin  gelatinous  sheath,  spores  not  adjacent  to  the 

heterocysts Nodularia. 

*  Our  marine  species  of  ClathrocysHa  and  the  genus  Beggiatoa  are  exceptions.  The 
foimer  is  pinkish,  and  covers  the  mud  and  algte  between  tide-marks  with  a  very  fine 
gelatinous  film.  The  species  of  Beggiatoa  are  whitish  to  the  naked  eye,  and  form  very 
deUcate  films  over  decaying  algsd. 

t  Vid.  page  11. 


Digitized  by  VjOOQlC 


186       REPORT   OF  COMMISSIONER   OF  FISH  AND   FISHERIES. 

Filaments  withoat  a  gelatmons  sheath,  spores  next  to  the  hetero- 
cysts SphcBTozyga, 

12.  Filaments  with  a  gelatinous  sheath 15 

Filaments  withoat  a  gelatinous  sheath 13 

13.  Filaments  spirally  twisted SpinMna. 

Filaments  not  spirally  twisted U 

14.  Cells  bloish  or  purplish  green OHcillaria, 

Cells  colorless  or  containing  opaque  granules Beggiaioa, 

15.  Filaments  free Lynghya. 

Filaments  adherent  in  meshes Spmphoa, 

Filaments  united  in  bundles  and  surrounded  by  a  general  gelatinoas 

sheath Microcoleus. 

16.  Filaments  free Cahthrix, 

Filaments  imbedded  in  a  dense  mass  of  jelly 17 

17.  Filaments  nearly  parallel,  fronds  forming  a  thin  expansion. .  .Isactis. 
Filaments  diverging  from  the  base  of  the  hemispherical  or  somewhat 

flattened  fronds Rivularia, 

Filaments  simple  at  the  surface  and  forking  in  the  interior  of  the 
vesicular  fronds HormacHs. 

18.  Fronds  unicellular 19 

Fronds  multicellular 20 

19.  Cells  small,  ovoidal,  prolonged  into  a  long,  root-like  process  at  the 

base CodioluM. 

Cells  large,  filamentous,  pinnately  branching Bryopsis. 

Cells  large,  with  few,  erect,  alternate  branches,  some  of  which  swell 

at  the  end  and  bear  numerous  spores Berbesia. 

Cells  very  long,  cylindrical,  with   irregular   or   subdichotomoos 

branches,  spores  large,  solitary,  in  special  lateral  or  terminal  cells. 

Vauekma. 

20.  Fronds  membranaceous  .«•. 21 

Fronds  filamentous 22 

21.  Fronds  formed  of  a  single  layer  of  cells Monosirama. 

Fronds  composed  of  two  layers  of  cells,  which  in  some  cases  sepa- 
rate 80  as  to  form  tubular  fronds Ulva, 

22.  Filaments  simple 23 

Filaments  branching 24 

23.  Small  algae,  filaments  soft  and  flaccid Ulothrix. 

Eather  coarse  algse,  filaments  more  or  less  rigid,  often  twisted  to- 
gether   ChwtomorjihA. 

24.  Some  of  the  cells  bearing  long,  hyaline  hairs BuXboooUoni. 

Hairs  wanting 25 

25  Branches  small  and  root-like KhizocUmMn. 

Branches  distinct .^ Cladcpkara, 

26.  Fronds  irregularly  globose,  hollow,  gelatinous Leathesia. 

Fronds  forming  crusts  or  expanded  pellicles 27 
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Fronds  small^  tufted,  composed  of  a  dense  basal  portion  and  an 

outer  portion  composed  of  free  fil^pients 28 

Fronds  tubular,  unbrauched , 29 

Fronds  filamentous 31 

Fronds  membranaceous,  expanded 41 

27.  Fronds   densely  parenchymatous   throughout,    fruit   in  external 

spots Eal/aia. 

Fronds  minute,  thin,  formed  of  a  basal  horizontal  layer  of  cells  and 
short  vertical  filaments,  between  which  the  sporangia  are  borne. 

Myrianema. 

28.  Free  filaments  all  alike Myriactis.* 

Free  filaments  of  two  kinds,  one  short  and  the  other  exserted. 

Ulochistea. 

29.  Fronds  simple,  hollow  throughout,  substance  thin 30 

Fronds  simple,  cylindrical,  somewhat  cartilaginous,  with  numerous 

diaphragms  .-.; Chorda. 

Fronds  branching,  substance  thin,  sporangia  large,  arranged  in 
transverse  lines • Striaria. 

30.  Sporangia  densely  covering  the  sur&ice Scytosij^hon. 

Sporangia  external  in  scattered  spots Asperococeus. 

31.  Fronds  capillary,  branching,  formed  of  single  rows  of  cells  (mono- 

siphonous) . Uctocarpus. 

Fronds  cylindrical,  solid  or  occasionally  becoming  partially  hollow 
with  age 32 

32.  Fronds  slimy,  composed  of  an  axial  layer  of  elongated  filaments 

and  a  distinct  cortical  layer  of  short,  horizontal  filaments 33 

Fronds  composed  of  elongated  intern^  cells,  which  become  smaller 

and  i)olygonal  at  the  surface 35 

Fronds,  at  least  in  the  younger  portions,  formed  of  cells  of  nearly 

uniform  length,  arranged  in  transverse  bands,  without  any  proper 

cortical  layer 38 

33.  Fronds  tough  and  dense Chordaria. 

Fronds  soft  and  flaccid 34 

34.  Outer  cells  of  cortex  producing  plurilocular  sporangia  . .  CaMaanea, 
Outer  cells  of  cortex  not  producing  plurilocular  sj)orangia.  Jfe^of/Zoia. 

35.  Fronds  traversed  by  a  central  filament  formed  of  large  cylindrical 

cells  placed  end  to  end 36 

Fronds  destitute  of  distinct  axile  filament   37 

36.  Sporangia  in  branching,  monosiphonous  filaments,  which  form  tufted 

whorls  on  the  branches Arthroclddia. 

Sporangia  inconspicuous,  formed  from  the  cortical  cells. I>ewwiare«/ia. 

37.  Sporangia  globose,  prominent  in  the  cortical  layer Dictyosiphmi, 

•  When  reference  is  made  in  MjfHacUs  and  the  following  genera  of  PhtBOsporem  to 
free  external  filaments,  it  should  be  understood  that  only  filaments  whose  cells  contain 
coloring  matter  are  meant,  and  that  no  accoimt  is  to  be  taken  of  the  numerons  hyaline 
lisirs  with  which  most  of  the  species  of  PhcBoaporcix  are  covered  at  certain  seasons. 
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» 

Sporangia  at  the  base  of  filaments,  which  form  scattered  external 
tufts SHlcphara. 

38.  Fronds  minute,  ending  in  a  hyaline  hair,  monosiphonoos  below, 

densely  beset  above  with  very  short  branches,  between  which  are 

the  sporangia Mifriotriehia. 

Fronds  ending  in  a  large,  single  cell,  the  cells  of  the  low^  part 
giving  off  descending  filaments,  which  become  interwoven  and 
form  a  false  cortex 39 

39.  Bhizoidal  filaments  few  and  limited  to  the  base  of  the  plant,  brandl- 

ing, irregularly  pinnate Sphacdaria, 

Rhizoidal  filaments  numerous 40 

40.  Branches  distichously  pinnate Chcetopteris. 

Branches  whorled Cladostephw. 

41.  Fronds  simple  or  occasionally  proliferous 42 

Fronds  branching 47 

42.  Midrib  present • 43 

Midrib  wanting 44 

43.  Fronds  stipitate,  perforated  with  numerous  holes Agarum, 

Fronds  entire,  with  a  few  separate  leaflets  on  the  stipe  below  the 

lamina Alaria, 

44.  Fronds  thin,  subsessile 45 

Fronds  thick  and  coriaceous,  distinctly  stipitate 46 

46.  Sporangia  densely  covering  the  surface  of  frond Pkyllitis. 

Sporangia  external  in  scattered  spots Punetaria, 

46.  Cryptostomata  present,  fronds  attached  by  short,  nearly  simple 

rhizoids Saccorhiza. 

Cryptostomata  wanting,  fronds  attached  by  prominent,  branching 
rhizoids Laminaria, 

47.  Fronds  without  distinction  of  midrib  and  lamina,  fruit  borne  on 

short  lateral  branches AscophyUum. 

Blade  distinct  fr*om  the  midrib,  bladders  borne  in  the  laminae, 

fruit  terminal Fucus. 

Bladders  and  fruit  borne  on  special  stalks Sargassum. 

48.  Fronds  calcareous..... 49 

Fronds  not  calcareous 50 

49.  Fronds  erect,  filiform,  articulated Corallina. 

Fronds  thin,  horizontally  expanded Melobesia. 

Fronds  thick,  horizontally  expanded,  but  rising  at  intervals  in 

irregular  protuberances Lithothamnum. 

50.  Fronds  horizontally  expanded,  crustaceous  or  membranaceous..  51 
Fronds  erect  or  umbilicate 62 

61.  Fronds  parenchymatous,  spores  in  external  warts PetfssonneUa. 

Fronds  parenchymatous,  spores  in  cavities  sunk  in  the 
frond HildenbrandUa. 


Digitized  by  VjOOQlC 


THE  MAEINE  ALGiE  OF  NEW  ENGLAND.         189 

Fronds  parenchymatous  below^  bat  above  formed  of  loosely  united 
filaments,  tetraspores  formed  in  the  filaments Petrocelis. 

52.  Fronds  tubular 53 

Fronds  filamentous.. 64 

Fronds  membranaceous • 75 

53.  Fronds  cartilaginous,  hollow  throughout,  rigid,  proliferous,  tetra- 

spores  cruciate Halosdccion. 

Fronds  slender,  much  contracted  at  the  joints,  but  without  dia- 
phragms, tetraspores  tripartite  in  depressed  cavities . .  Lomentaria. 

Fronds  slender,  nodose,  with  diaphragms  at  the  nodes,  tetraspores 

tripartite  in  tiie  cortical  layer Champin. 

54  Fronds  monosiphonous,  without  proper  cortex 55 

Fronds  with  distinct  axial  and  cortical  layers 62 

65.  Fronds  monosiphonous  throughout 56 

Fronds  at  first  monosiphonous,  becoming  polysiphonous  above, 
spores  formed  by  divisions  of  any  of  the  cells,  filaments  simple, 
gelatinous,  dark  purple Bangia. 

Fronds  monosiphonous  above,  but  below  with  a  false  cortex  formed 
by  descending  filaments  given  off  from  the  cells 60 

Fronds  formed  of  large  cells  placed  end  to  end,  with  bands  of  smaller 
cells  at  the  nodes,  in  some  cases  the  nodal  cells  extending  in  a 
thin  layer  over  the  intemodal  cells.. .-  ; 61 

56.  SiH>re8  (as  &r  as  knowi^)  formed  directly  from  the  contents  of  any 

of  the  cells 57 

Spores  on  short  pedicels,  distinct,  undivided Trentepohlia  (Y). 

Tetrasi>ores  and  cystocmps  present 58 

57.  Filaments  simple,  forming  a  fine  web  over  other  algsB. 

Erythrotrichia. 
Filaments  dichotomously  branching,  minutely  tufted . .  Ooniotrichum. 

58.  Fronds  formed  of  prostrate  filaments,  fh>m  which  arise  erect  pinnate 

filaments, .  cystocarps  terminal,  involucrate,  spores  irregularly 
groui)ed,  not  surrounded  by  a  common  gelatinous  envelope  when 

matore : . .  Spermathamnian. 

Cystocarps  terminal  or  lateral,  spores  irregularly  grouped  at  ma- 
turity, covered  by  a  general  gelatinous  envelope 59 

59.  Fronds  dichotomous,  formed  of  delicate  vesicular  cells,  tetraspores 

in  whorls  at  the  joints,  involncrat'C OriffUhHa. 

Fronds  dichotomous  or  pinnate,  tetraspores  scattered  on  the 
branches,  solitary  or  aggregated,  cystocarps  latetal,  usually  bi- 
nate Callithamnionj  in  part. 

Fronds  with  a  monosiphonous  axis,  nearly  concealed  by  the  densely 
whorled  branches,  cystocarps  terminal  on  short  branches,  tetra- 
spores in  whorls  one  above  another  on  special  branches.  .^aZt(rt£«. 

60.  Fronds  capillary  or  bushy,  densely  branching,  cortications  confined 

to  the  larger  branches,  and  evidently  formed  of  vein-like  descend- 
ing filaments CallithamnUm^  in  part. 
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Fronds  compressed,  ancipital,  brandies  pectinate-pinnate,  covered 
everywhere,  except  at  the  tips,  by  polygonal,  arealated  celln, 

PtHota. 

61.  Fronds  dichotomoas,  tips  usually  incurved Ceramitm. 

Fronds  pinnate,  main  branches  corticated  throughout  with  cells 

arranged  in  transverse  bands,  secondary  branches  corticated  only 
at  the  nodes Spyridia, 

62.  Fronds  nearly  black,  substance  dense 63 

Fronds  rose-colored  or  purple,  gelatinous  or  rather  succulent^  some- 
times capillary 64 

63.  Fronds  dichotomous,  cylindrical,  cartilaginous,  spores  borne  in  ex- 

ternal flesh-colored  warts Polyides. 

Fronds  filiform,  i-igid,  wiry,  irregularly  branching,  forming  dense, 

intricate  bunches Ak/nfeldtia. 

Fronds  small,  compressed,  pinnate,  forming  small  turfs,  spores  borne 

on  an  axile  placenta  in  the  enlarged  terminal  branches. .  Oelidium, 

64.  Cystocarps  immersed  in  the  fronds 65 

Cystocarps  external,  ovate  or  nrceolate 70 

65.  IVonds  gelatinous,  composed  internally  of  a  dense  mass  of  slender 

longitudinal  filaments,  which  give  off  short,  corymbose,  lateral 

branches,  which  form  the  cortex 66 

Fronds  succulent,  consisting  of  an  internal  layer  of  slender  longi- 
tudinal filaments  and  a  cortex  composed  of  roundish  polygonal 
cells,  which  become  smaller  towards  the  surface 69 

66.  Spores  arranged  in  regular  radiating  lines 67 

Spores  in  an  irregular  mass  68 

67.  Cystocarps  naked,  cortical  filaments  free,  often  ending  in  hairs. 

Nemalion, 
Cystocarps  surrounded  by  a  delicate  membranous  sack,  cortical  fila- 
ments ending  in  large  hyaline  cells,  which  are  adherent  to  one  an- 
other  Scinaia. 

68.  Fronds  dichotomous,  subcompressed,  central  filaments  fine  and  nu- 

merous   NemoBtoma, 

Fronds  filiform,  pinnate,  central  filaments  few,  rather  large. 

Olmosiphonia. 

69.  Spores  arranged  in  groups  around  a  central  placenta Eliabdonia, 

Spores  grouped  in  several  irregular  masses  in  the  interior  of  the 

fronds Cystoclonium. 

70.  Fronds  traversed  by  a  distinct  central  filament  or  siphon  ......  72 

Fronds  without  a  distinct  central  filament 71 

71.  Fronds  succulent,  brownish  purple,  cylindrical,  beset  with  subulate 

branchlets,  apices  generally  hooked,  tetraspores  zonskte^.Hypnea. 
Fronds  red,  somewhat  rigid,  filiform,  tetraspores  cruciate. 

Cordyleeladia. 

72.  Branches  much  contracted  at  base Chondriopsi^ 

Branches  not  contracted  at  base 73 
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73.  Fronds  long,  cylindrical,  densely  clothed  with  lake-red  hairs . .  Dasya. 

Fronds  purple  or  dark  red,  occasionally  blackish,  superficial  cells 

either  throughout  or  at  least  in  the  young  branches  arranged  in 

transverse  bands 74 

Fronds  dark  red,  much  branched,  rather  robust,  superficial  cells 

small,  irregularly  placed .Bhodomela. 

74  Tetraspores  borne  in  the  younger  branches Polysiphonia. 

Tetrasx)ores  borne  in  swollen,  pod-like  branches  (stichidia). 

Bostrychia. 

75.  Fronds  cartilaginous,  dense,  sx)ores  immersed  in  the  substuuce  of 

frond 70 

Fronds  delicate  or  somewhat  coriaceous 70 

Fronds  gelatinous,  livid  purple,  composed  of  a  single  layer  of  cells, 

spores  in  marginal  bands  or  spots Porphyra. 

76.  Fronds  formed  internally  of  numerous  anastomosnig  filaments  which 

divide  corymbosely  at  the  surface 77 

Fronds  formed  of  roundish  angular  cells  throughout 78 

77.  Fronds  plane  or  slightly  channelled Chandrus. 

Fronds  beset  with  small  papillse,  in  which  the  spores  are  borne. 

Oigartina. 

78.  Fronds  with  a  prominent  stipe,  which  passes  into  a  proliferous  la- 

mina, cystocarps  external,  globose Phyllaphara. 

Fronds  linear,  regularly  dichotomous,  cystocarps  immersed. 

Oymnogongrus. 

79.  Midrib  present 80 

Midrib  wanting 83 

80.  Fronds  rosy  red,  leaf-like 81 

Fronds  dark  brownish  purple,  narrow,  dentate,  midrib  scarcely  dis- 
tinct  Odonthalia. 

81.  Tetraspores  in  spots  on  the  fronds,  lateral  veins  usually  present. 

Delesseria. 

Lateral  veins  wanting,  tetraspores  in  thickened  portions  of  the 

fronds Orinnellia, 

82.  Fronds  narrow,  much  divided 84 

Fronds  palmat-ely  or  dichotomously  divided 83 

83.  Fronds  deep  red,  broadly  palmate,  margins  proliferous,  tetrasx)ores 

cruciate  in  patches Ehodymenia. 

Fronds  dark  red,  margins  ciliate,  tetraspores  zonate. .  RhodaphyUift. 
Fronds  dark  purple,  deeply  divided,  tetraspores  scattered,  cruciate. 

QracUaria. 

84.  Branches  alternately  secund  in  threes  or  fours,  the  lowest  undi\ided 

and  spine  like,  the  rest  pinnate Ploccmium. 

Fronds  subflabellate,  upper  divisions  divaricately  toothed. JEutJ^ora. 
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EXPLANATION  OF  PLATES. 


PLATE  I. 
J.  H.  Blake  and  W,  Q.  Farlow. 

Fig.  1.  Glteocapsa  erepidinnmy  Thnret.    600  diam. 

2.  /«ac<Mi>laiia,  Thnret.    600  diam. 

3.  SphiETozyga  CamUchaelU,  Harv. :  a,  heterocyst ;  &,  6,  spores.    600  diam. 

4.  Lynghya  majuscula,  Harv.    400  diam. 

5.  Osdllaria  tubuliformia,  Harv.    500  diam. 

6.  Caloihrix  conftrvioola^  Ag.:  a,  a,  hormogonia;  h,  5,  heterocysts;  c,  cell  of  host- 

plant.    400  diam. 

PLATE  n. 
J.  jET.  Blake  and  W.  G.  Farlow. 

Fig.  1.  JSormadis  Quayi,  (Ag.)  Bomet:  a,  a,  beterocysts.    600  diam. 

2.  Birularia atratHothi  a, a, heterocysts ;  the  cross-lines  represent  the  gelatinous 

matrix.    500  diam. 

3.  Microooleus  chthonoplaetes,  Thoret:  a,  free  trichomata  projecting  beyond  the 

ruptored  sheath.    500  diam. 

4.  SpiruUna  ienuiseimay  KUtz.    900  diam. 

PLATE  ni. 

J,  H.  Blake  and  W.  G.  Farlow. 

Fig.  1.  Ulva  Laotuoa,  (L.)  Le  Jolis:  a,  microzooepores  which  have  escaped  from  mar- 
ginal cells;  5,  cells  in  which  zoospores  are  forming ;  c,  cells  from  which  zoo- 
spores have  escaped.    500  diam. 
3.  Bhisoclonium  riparUtm,  KUtz.    20  diam. 
3.  CladopharalcBievirens,  (Dillw.)  Harv.    20  diam. 

PLATE  IV. 

J.  H.  Blake  and  W.  G.  Farlow. 

Fig.  1.  Bryopsis  plwrnoea^  (Hads.)  Ag. ;  portion  of  npper  division  of  the  unicellular 
frond.    10  diam. 

2.  Vauciheria  ThuretHy  Woronin  :  a,  a,  young  autheridia ;  o',  antheridium  which 

has  disehaiged  its  antherozoids;  o,  o,  oogonia  with  oospores.    100  diam. 

3.  PhyllUis  fascia,  KQtz;  section  of  frond  with  plurilocular  sporangia,  a,  cover- 

ing the  surface.    500  diam. 

4.  Derbeeia  tennissima,  (De  Not.)  Crouan :  a,  spores  (zoosporangia  T)  nearly  mature ; 

h,  h\  cross-partitions  forming  cell  at  base  of  sporangium.    100  diam. 
6.  PunctaHaplantaginea,  (Roth)  Grev. ;  transverse  section  of  frond:  a,  plurilocular 
sporangia  with  zoospores ;  a',  the  same  when  old,  after  the  zoospores  have 
been  discharged  and  the  internal  cell-walls  obliterated. 
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PLATE  V. 
J.  H.  Blake  and  W.  G.  Farlow. 

Fig.  1.  Leathciia  difformiSf  (L.)  Arescli. ;  dissection  showing  a  portion  of  cortical  layer: 
a,  a,  unilocular  sporangia ;  5,  h,  hairs.    400  diam. 

2.  Ckordaria  flagelltformis,  Ag. ;  longitudinal  section  of  outer  part  of  fix)nd  show- 

ing cortical  filaments  with  unilocular  sporangia,  a,  and  a  few  cells  of  inter- 
nal layer.    500  diam. 

3.  J«rp«jrococcw^ccftiifa<iw,  Grey.;  transverse  section  of  frond:  a,  unilocular  spomn- 

gia ;  hj  hairs.    150  diam. 

4.  Slilophora  rhizodes,  Ag. ;  longitudinal  section  of  outer  part  of  frond  showing 

sorus  with  paraphyses  and  unilocular  sporangia.    400  diam. 
6.  Ralfsia  vemtcoaa,  Aresch. ;  vertical  section  of  frond  with  a  soma  containing 

unilocular  sporangia. 
6.  Sphacdaria  dirhosa,  (Roth)  Ag. ;  a  portion  of  frond  with  propagulum.    200 

diam. 

PLATE  VL 
J.  H.  Blake  and  W.  G,  Farloio. 

Fig.  1.  Chorda  fllum^  L. ;  transverse  section  of  portion  of  a  frond  showing  paraphysesi 
hy  and  unilocular  sporangia,  a,    200  di%im. 

2.  Slilophora  rhizodesy  Ag. ;  portion  of  sorus  taken  from  PI.  V,  Fig.  4,  more  highly 

magnified  to  show  unilocular  sporangia,  o,  a',  and  paraphyses,  b,    COO  diam. 

3.  Ectocarpus  littoraliSf  Lyngb.,  var.  robustuSf  Farlow;    plurilocular  sporangia. 

200  diam. 

4.  The  same  with  unilocular  sporangia. 

5.  Myrionenia  Leclanoh4fni,  (Chan v.)  Harv. ;  vertical  section  showing  plurilocular 

sporangia.    400  diam. 

PLATE  Vn. 
J,  H,  Blake  and  W,  G,  Farlow, 

Fig.  1.  Cantagnea  virescenSj  (Carm.)  Thuret;  unilocular  sporangium  and  hair,  (.    400 
diam.. 

2.  Castagnea  Zo9ter(Bf  (Mohr. )  Thuret ;  transverse  section  of  outer  portion  of  frond 

showing  plurilocular  sporangia,  a,  a',  and  hair,  h,    400  diam. 

3.  Elachistea  fudcola,  Fries;  dissection  of  superficial  part  of  frt)nd,  showing  uni- 

locular sj[K>rangia,  a,  a',  apd  colored  esserted  filaments,  h,    300  diam. 

PLATE  VIII. 

J.  H.  Blake  and  W.  G.  Farlow. 

Fig.  1.  Focus  vmculo9U8f  L. ;  fructifying  tip  of  frond :  a,  air-hladder ;  h,  conceptacles. 
Natural  size. 
2.  Laminaria  longicruria,  De  laPyl. ;  section  through  fructiferous  portion  of  frond 
showing  unilocular  sporangia,  a,  and  paraphyses,  h,    400  diam. 

PLATE  IX. 

J.  H.  Blake  and  W.  G.  Farloxe. 

Fig.  1.  Fucm  v€siculc8U9,  L. ;  section  through  a  female  conceptacle  sho-wMng  oospores 
and  paraphyses.    200  diam. 
2.  The  same ;  section  through  male  conceptacle  showing  antheridia.    200  diam. 
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PLATE  X. 

J.  H.  Blake  and  W.  G.  Farlow. 

Rg.  L  Spyridia  filamento9a,    Harv. ;    axis   with    brancli    bearing    autheridia,    a. 
200  diam. 

2.  Callitlmmnion  corymhosum,  Lyngb. ;  brancli  with  antheridia.    200  diam. 

3.  TrenUpohlia  virgatulOf  Harv. ;  showing  the  undivided  spores,  a,  a.    200  diam. 

4.  Griffithna  Bametianay  Farlow ;  tip  of  male  plant  with  antheridia.    400  diam. 
fi.  The  same ;  portion  of  tetrasporio  plant  with  tetraspores,  a,  and  involucre,  b. 

200  diam. 

PLATE  XI. 

J.  H.  Blake  and  W,  G.  Farlow. 

Fig.  L  CallHhamniaH  BtUletfiy  Harv. ;  plant  with  tetraspores:  a,  before  separation  £rom 
the  mother-cell ;  dj  free  from  the  mother-celL    200  diam. 

2.  The  same;  plant  bearing  binate  cystocarp. 

3.  Griffithtia  Bometiana,  Farlow;  plant  bearing  cystocarp  (favella).    200  diam. 

PLATE  XII. 

J,  H,  Blake  and  W.  G.  Farlow. 

Fig.  h  KemaUan  mult^fidum,  Ag. ;  dissection  of  outer  part  of  the  plant  to  show  the 
cystocarp.    400  diam. 
2.  Spyridia  Jllameniosaj  Harv. ;  tip  of  female  plant  with  a  double  cystocarp^  the 
right-hand  portion  of  figure  representing  the  cystocarp  and  branch  in  sec- 
tion; the  left-hand  cystocarp  being  seen  superficially.    400  diam. 

PLATE  XIIL 

J.  H.  Blake  and  W.  G.  FarUnc. 

Hg.  1.  Polyeiphonia  Olneyi,  Harv. ;  branch  with  antheridium,  a.    200  diam. 

2,  3,  and  4.  Orinndlia  AmericanOy  Harv. :  Figs.  3  and  4  represent  the  antheridia 
seen  from  above  and  in  section,  a;  Fig.  2,  section  through  a  cystocarp.  400 
diam. 

PLATE  XIV. 

J.  H.  Blake  and  W,  Q.  Farlow. 

Fig.  1.  Petrocelie  cruonta  J.  Ag. ;  dissection  of  frond  showing  the  tetraspores,  a,  d.    400 
diam. 
2.  Bkabdonia  Unera^  J.  Ag. ;  transverse  section  of  frond  showing  cystocarp  and 
carpostome.    200  diam. 

PLATE  XV. 

J.  B.  Blake  and  TV.  G.  Farloio. 

Fig.  1.  'Da$ya  eleganHj  Ag. ;  branch  with  stichidinm  bearing  tetraspores.    300  diam. 

2  and  5.  Champia  parvula,  Harv. :  Fig.  5,  portion  of  frond  bearing  a  cystocarp,  a; 

slightly  enlarged ;  Fig.  2,  section  through  a,  showing  arrangement  of  spores, 
carpogenic  cell,  and  carpostome.    400  diam. 

3  and  4.  Polyeiphonia  Harveyi^  Ball. :  Fig.  4,  branch  with  cystocarp ;  Fig.  3,  sec- 

tion through  the  same,  showing  spores  and  carpogenic  cell.    400  diam. 
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A. 

AeetaXmlaria  Mcditerranta  L.x . 

^croMMte  Roinsch 

Acroearput  crinalis  K.g 

"    lubricus  K.g 

Agnram  Post.  &  Ilupr 

"   ftmb^riatum'ELACv.. 
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«y  I 

158  I 

158 
06 

96 

TurneriPoat.  dt  Rupr 5,93,06 

J  fflaiophyUum  Americanum  Mont 161 

Ahnfeldtia  Fries 144,146 

"    gigartinoides  Ag 146 

"    plioaUFries 4,147 

••       '♦    V.  fostigiata  Post  &  Rnpr 147 

Alaria^Orer 07 

""  esculenta  Grev 07 

*'       "v.  latifolia  Post.  &  Rupr 07 

'•    PylaiiGiGV 98 

Arr»phithrixK.g 36 

AnabiUnamariTUi  Br^h 80 

Antithamnion  Naeg 121,l!{3 

"    crudatwn  l^aeg 122 

Arctckouffiece 139 

Arthrooladia  Duby , 183 

♦•    villosaDuby 183 

Ascophyllnm  Stack 99 

*'    nodosum  Stack 99 

Asperococceae 17,88 

Asperococcns  L.x 88«90 

•»    buUotusJj.T 89 

"    eomprettus  (xTitt 88,143 

**    echinatus  Grev 89 

**   »tnuon««  Bory 88 


BaeiUutCohji 32 

Dwteria 11,26 

.Ba«terittm  ru^M oeru  Lankaster 29 

JJoiWinto  Sirod 108 

BangiaLyngb 110,111,113 

"    ocramitfola  Chauvin 112,113 

"    diZuxrwCarm 112 

"    ale^am  Chauvin 113 

"    fdsco-pnrpurea  Lyngb lid 

BaJtrtuhotpermum'BioXh 20,108.116 

Boggiatoa  Trerisan 12,3*2 

"   alba  Treves  v.  marina  Warm. , 

**    arachnoidea  Rab 

"    tnimfTwWarm 

**    mirsbilis  Cohn 

Bladder-kelp 

B6nnemai»onia  osparagoiidtM  Ag . 


39 
32 

32 
39 
15 
7 
Bom«<»a  Thoro*, 118,181 


P&g«. 

BostrychiaMont 160,17^177 

**    rivularis  Harv 176 

"    •eorpxoide9  JAont 176 

Botrydie» 13,14,25.98 

Boirydium  granvlcOum  (L.)  GroT 14, 58 

"    (7r^oritM» Farlow 14,58 

Bryopsldese 18,14»2S.99 

BryopsisL.x 99 

••    hypfuridtM'L.x « 

"    plumosa  (Huds.)  Ag 14,99 

**    tentiiffima  De  Not 4B 

Bulboooleon  Pringsh 24»97,e9 

**    piliferum  Pringah 97 

C. 

CaXmUphariicaiata'K.g 5,152,153 

"  iutotaK.g 153 

Calllthamniou  Lyngb 21«  108,  XOI, 

118.1SM>,131.1I3 

*'    Amerioannm  Harv 193 

"    BaUeyiHarv 20.121,197 

"       "    V.  laxaFarlow 127 

"    Barren  Ag 194,121 

*'    5raMia(um  Harv I3S 

"    byssoideum  Am 121, 19^,  128 

"       "   Y.  fostigiatnm  Harv 198 

"       •'    V.  nnilaterale  Harv 198 

••       "    T.  WaltersU  Harv 198 

"    oorymbosnm  Lyngb 121, 123, 198«  129 

"       **    V.  seoundatiun  Harv 128 

"    oruciatum  Ag 199 

"    Davietii  Harv 109 

**    Dietzio)  Hooper 127,199 

"    lioccosum  Ag 199,125 

"    granifetum  Mesiegh VUl 

*'    XrofrrcuiorMiM  Reinsoh 125 

"    luxurians  Ner.  Am.  Bor Ii30 

"    polyspermum  Ag 193 

**    plumulaLyngb 194 

**    rosoumHarv 199 

"    PyhUsalMont 5,193,124 

"    RothiiLyngb 191,170 

'*    ftfcundotum  Lyngb 100 

**    seirospermnm  Harv 129 

"    tenue  Harv 139 

"    tetragonnm  Ag 196,127 

**    Tocwottoniensis  Harv 139 

••    vertioolorAg 129 

"       "    V.  ftfiroijyfrmttm  Ag 129 

"    virgatulum'Bjurr 109 

CallopkyUUK.'g 144,153 

"    cn«totoK.g 153 
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CaUopkyOitlaciniataK^g 7 

CalogiotiaAg 183 

''  LeprieuriiAg 163 

Calogiphonia  CToaan 120 

Calothrix  (Ag.)  Thnret 86,184 

"  confervicola  Ag 86 

**   cniBtacea  Bonn  &  Thniet 36 

"   kjfdnoide*  Baty 37 

"  paraaitic«  Thnret 37 

"   pftrietina  Tbnret 40 

*'   palrinata  Ag 87 

"   Bcopolomin  Ag 37f50 

**   viviparaHATv 37 

CtptiearpellaKjeUm.'. 08,74 

"  tph£erophora^el\m 74 

Cutagnea  Thnret 83 

*'   TiresceDS  Thuret 8ff«86 

*'   ZoBterae  Tbuxet 86 

Cenmictt 35,107.119,139,141,142 

CexazDiom  Ljngb 131,134 

'*  botryocarpuin'HaTV 135 

"   Capri-Cornu  (Beinsch) 138 

**  cirdnnatom  K.g 135 

'*  corjmboBum  Ag 138 

*'   Dedongehampni  Farlow 138,137 

"  diaphannm  Both 136,139 

•'   featlgiatttm  Harv 137,138 

"   HoopcriHarv 78,136 

"   nodotum  T^jcBrit 138 

"  rubrumAg 4,136,148 

"      "    v.deewreiuAg 135 

••      **    T.  prolifemm  Ag 133 

**      "    V.  secimdatiiin  Ag 133 

"      '"    T.  sqnarroeiim  Harv 133 

"   ttriotnmHarv 136,139 

*'   tenaissimiim  Ag 137,138 

•'       "    T.  arachnoideom  Ag 138 

**       "    T.  patentiaslmnm  Harv 138 

•'    Tounpti  Farlow 138 

Chaetomorpba  K.g 45,46 

"   »rea  (Billw.)  K.g 46 

"  htrbaeeaK.g 47 

"   Linam  (Flor.  Dan.)  K.g 47 

**  longiarticiilata  Hanr 48 

"   melagonium  (Web.  &  Mobr)  K.g . . . .  46, 48 

"   OhieylHarv 46,48 

"   Picqnotlana  (Mont )  K.g 47,48 

"   tutoria  (Berk.)  Harr 47,48 

'*   toftuota  Harv 49 

"    tondosaZasi 47 

Cluetopteris  K-g 75,77 

"   plnmo«aK.g 6,77 

"   iquamtUota'K.g 77 

Champia  Harv 149,154,133 

"  paimlaHarv 136 

Ckantransia  Anot 108 

"   eorymbi/era  Thjoet 108,100 

*•   eff(ore»cen»  Thoret 109 

"   inve$tiens  "LenoT 108 

Cknraeect 10 

CkaraciiumA.  Br 58 

CUorodetmi*  vauckerictformWHaxv 60 

Chhmmpermem 10,12,40 

Chlorosporeae 13,25,40,44 

OUoro2oo«porecK,  see  Chloro^oree. 
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Chwidria  Ag 20,165 

•*    atropurptcTM  Harv 167 

••    JBoii^yana  Harv 4,6,166 

"    KttoraZ<»Harv 167 

*•    ntdt/toa  Harv 167 

"    »«i<foWaHarv 166 

"    •triolataAg 166 

"    ffriototd  Farlow 166 

"    tenwnkna  Ag 4,166 

Chondriopsis  Ag 164,163,168 

•*    atropnrpurea  Ag 167 

"       "    V.  fiMciculata  Farlow 167 

"    daaypbUaAg 166 

"    V.  sedifoUaAg., 166 

•'    littoraliaAg 167 

"    teBoiBsbnaAg 166,167 

••       '•    V.  Bafleyana  Farlow 166 

OhondrotiphonxmevnatuM'SLg 154 

ChondniB  Stack 146,148 

"    crispoB  (L.)  Stack 4,9, 146, 148. 150 

"    N&rv^gicui'Lju^ 146 

Chorda  Stack 91 

••    filomL 91 

"       ••    V.  towMtitoria  K.g 63 

"    lotJMntoria  Lyngb 15,63 

*'    tofntfnto«a  Lyngb 91 

OKordarioMCO 61 

Cbordarie» 16,17,83,116 

CbordariaAg  .-..*. '83 

•*    ditwrieato  Ag 5,8,67,83,84 

"    flagelliformiB  Ag 4,57,83 

"       "    V.  denaa  Farlow 84 

"       **    V.  hippuroidea  Ag 66 

Cboreocobuc  Beinach 109,110 

"    Americanos  Beinsoh 110 

"    mlrabilis  Beinsch 110 

"    Polysipboniee  Beinsch 110 

"    Babenhorsti  Beinsch 110 

"    tumldns  Beinsoh 110 

GbroocoocaceiB 11,25,26 

Ohroococcns  Kaeg 27 

"    turgidusNaeg 27 

Ohroolepidem 67 

Chrytymema , 140,154 

"    rote^Barr 156 

ChtJumoblaHutanguiformif'Rah 33 

"    LyngbeiK,g 83 

"    repem'K.g 34 

Chylooladia  Qnv 154 

"    BaUeyamaEKrr 154 

"    ro«ea  Harv 155 

"    uneinata  Ag 154,155 

Ohytridium  A»Bt 16.68,73 

**    plomnlaBCobn 122 

*•    iphaeelarum  "Kny: 76 

CQiaria  futea  ^npt 152 

Cladophora  K.g 50 

"    albida<Hud8.)K.g 31,52,55 

"    arcta(Dillw.) *     30 

••    eentroHi  AvLct 61 

••    cryttaOina  Both 63 

"    di/iMaHarv 63 

"    expan8aK.g 5S 

"    Jlaw»emtK.g 60 

"    fleznosa  ((kiff.)  Harv 34 
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ClAdophora  fracta  (FL  Dan.)  Kg 56 

"    ghuiceacena  (Griff.)  Harr 93«54,95 

"       "    r.  peetiatOia  Bjkv 63 

••    gracilis  (Griff )  K.g ft5 

••       '•    T.  expansa  Farlow 95 

••       "    T.  tennis  Thuret 55 

••    HatcWiisi»(DiUw.)K.g 53 

•*    betevirens  (Dillw.)  Harv 62,53 

"    lanoaa  (Roth)  Kg 5i 

"    ▼.  nncialis  Thnret 51 

"   Hagdalens  Harv 56 

"    MorrisieHafv 54 

**   p$€udo-§erieeaCTonaD. 52 

••    refracta  (Both)  Axfesch 53 

**    Bndolphiana  Ag 54 

"    rupesteis  (L.)  Kg 51 

•     §erieea  (HudA.) 53 

*'    iMuIorum  Aresch 55 

'*    vaueherictformU  Ag 60 

Oladotiplum 66 

CladoetephosAg 15,75.77,132 

"    tpongioMusAg 78 

••    vertkrfllatQS  Ag 78 

"       "    T.  spongiosos  Farlow 78 

Clathrooystis Henfrey 23,38 

**    cgruginotaUentrey 29 

**    roseo-persioina  Cohn d8 

Codiolom  A,Br •.  58 

•'    grpgariofflA.Br ; 58 

**     Kardemkiolditmum  EieXlm 68 

0(KfiumStack 58 

'*    toiiMntofum  Stack 8 

CoUonema  Anmch. 66 

Coleocbeto  Br6b 57 

Con/erva€Brea  DUiw 46 

**    arwiicola  Berk^ 49 

**   arwtofa  Crouan 49 

"    (roMiato  EngL  Bot 74 

"    eoUaberuBarv 45 

*•    implexa  AreKch 40 

*'    implaea  Harr 49 

**    Xinum  Cronan 47 

"   majuteulaDmw 84 

"    m^Zo^onium  Web.  &  Ifohr 46 

**   penieiOiformit  Roth 45 

"    PiequoHanaUoni ..  47 

"    tortuoM  Harr 49 

"    TounganaUarv 45 

Coralline© 25,177 

CorallinaL.x 178,179 

"    offidnallsL 4,179 

**    tquamata'Ell ».«.  179 

ConjugaUce « 96 

CordyledadiaAg 149,151 

••    HnntliHary * 151 

CorticulaariaJSL.% 71 

Ct^rpnephora  marina  Kg 82 

Corynotpora  Kg 125 

OruoriaptUUaTiaxv 115 

Oruorfopfif  on««iata  Dofinxr 114 

C/'V7>to«oentfro«0ii«Kg 29 

Cryptorutmia  Ag 141 

Crrptonemie© 25,120,140,142,149 

Cr>-ptophyceiB .6,11,25,36 

CryptopleuraAmtricana'ELg 161 
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CuUeriaGrev 7,9t 

"    eoOarifZan •.  IT 

OuOeriem %VI 

OyanophyeecB,  see  Cryptophyoce. 

Cylindroipennum  OarmitiuitKi  Kg 90 

**   po2y«porumKg 31 

Cystooloninm  Kg i 147 

'*    pnrpnrascensKg 4, 110. 147«  14S,  159 

**       ••    v.  drrhoea  HacT 147 

Oyttoteirecf 6, 61, 82;  99 

Oy8toteiram}friea  Ag £3 


DaayaAg '....... 161. 176 

•*    coceintaAg 177 

"    elegansAg 4, 6, 146,  liS,  177 

"   pedieaUUaCAg 177 

Datyaeiii  plana  K.g 39 

Ddeseeria  L.X 161, 16S 

"    alataL.x 5,163 

"       '*    T.  angxtstUtima  Hjucv 163 

"    AmmeanaAg lil 

"    LeprieuriiMont 16S 

'*    sinuosaL-x 4, 5. 134, IH 16S 

I>elei9erie(B 161 

I>erbesia  Sol S^9m 

**    Lamaunntxii  Qoi 61 

"    marinaSol « 

*'    tennissima  (Do  Not)  Oonan 66 

Deamarestien 16,64 

Desmareatia  L.X 64 

**    aculeataL.x 5i»65 

"   U(fulataZ.x O 

"    viridisL.x 5,65,193 

De9mio9perme(B 106 

Dichloria  viridU  Grev 65 

Dictyosiphon  Grev 15,  ••fM 

"    foenicnlxicoua  Grer 66 

*'  /cenieuUueut  AK9ch 68 

'*    hipporoides Arescb 2^66 

Diotyoaipbonee 65 

Dietyotacea 7, 12. 61. 88, 81^  99 

Dietyotem 19 

DoUehotpermum  pokftponm  Wood. 31 

Dorythamnion  liaUeyilXaeg 127 

"    tetragonum2Xa»g 121 

Dwdremaya  Bonnem 21, 114, 141, 161 

"    eoedneaAg io» 

"   purpwiferaAg 190 

BnUe 9 

Dumontie© 25,1»^143 

Dnmontia  JUiformU  Grey 143,143 

DurriOoMi  Bory 99 


Eetocarpacem d 

EctocarpesD 16,67 

Bctocarpus  Lynpb 15,68,89,121 

"    ampkibktt  Hmtv Tl 

A  ntieoftMnm  Beinsch n 

bracbiotua  Hanr 74 

Cbordaris  Farlow 6t 

'•    confervoides Le-Jolia 68,71 

•*    y. biemalis Ejellm 71,73 

**   T.  silicnlooas  Ejellm 71 
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Bdoearpus2>i4tia'Hxnr 75 

"   DurifcenHarv 70 

"   FarloteiiThutet 73,74 

"  Cwciculatos  Harr 68,79 

*'      "   v.dnipanuridioide«Croiiaii  ....  72 

•♦  pmutAg 72,73 

"  gnwuloftus  Ag 70 

"       "   v.  tenuis  F*rlow 70 

•    enJUhsiamis  JAiJo\\» 74 

"   tUenuUit  Cnmaxk 71 

"   FooprW  Harv 75 

"   Landtt»trf;ii  Katv 75 

"   llttoralis  Lyngb 73,74 

*•      "    T.  robustns  Furlow 73 

"  InUwasHftTV 72 

*♦  lOtchella  Harv 73 

"  ptuiUus  Griff 15,68 

"  reptaufl  Cronao 69 

"  sptupropbora  Harv 74 

**  tomentoflus  Lyngb 70>72 

"   ftrufifHarr 71 

Kd-gTMs 9 

Bfregia  Are^ch 15,61 

BMhittea  Baby 16,80 

**   atUnuataHarr x 81 

"    Canadentif'Rtipr 81 

"  /omdaAresch 80. 

*'   fdcicoUFr 80,81 

"   lubriea  "Bxxpr 80,81 

"  jmirtnotoHarv ^ 80 

"   scntolata  Daby 80 

XUionema  viOomm  Berk 183 

JSnteromorp/ka  eompretta  Anct 43 

"   inUitinoHs  Anct 48 

"    GretiOei  Thuret 41 

•*   lankiatui  Grer 44 

"   ramtilofa  Hatt 44 

.Snton^ma  Reinseh 60 

Satophysalia  K.g 30 

"  ffrafiuloM>K.f; 29 

"  HasnftHe  Farloir 39 

Srythnttlebia  Areaob 110,111,113 

"  eenmicola  Areeoh 113 

.Etiaeftt  anuTna  K.g 88 

"   otroK-g 38 

'*   con/luen$K.g 38 

*•   hemitpJuPfiea'K.g 88 

*•   hotpitaK.g 38 

"  Lerwrmandiana  K.g 38 

"   nwrina'K.g 88 

"  prwrumpeng  K.g 38 

KoaOlithanraion 135 

£ueheumaAg 158 

Eacladophora ffl 

EttthoraAg 149,158,158 

••  criatataAg 5,6,8,134,158 

F. 

^^^otiAtm 11,19,25, 106 

yv>ride®lnc«rt»8edi« 108 

^*»eea 18,25,40,92,95,00,100 

^veodium  nodogwn  J.  Ag 100 

J^WJM  (L.)  D.c.ne  &  Thutet 100 

**  9garumTxmk 96 

**  6te<>mi>  De  la  Pyl 101 


1  Page. 

Fucus  candUadatut  Jj 8 

**    oeranoide«L JOl 

"    ertfrrotftf  Mertent 96 

**    diftie&iM  L 102 

"    evanescens  Ag 5,18,100,101 

••    filiformis  Omel 103 

"    fuToatas  Ag 103 

*•    mierophylhu'Del&'Pyl 101 

••    natcmtlj 103 

"    nat€m$Taxn 103 

"    nodottuli 18,99 

"   pertutuM 'i£ertenB 90 

"   platyearptu¥taiow lOl 

'*    serratusL , 101 

"    vesieolosas  L 18,*100, 101,102 

*•       "    ▼.  laterifhiotns  Grev lOO,  101 

•*       "    V.  sphsBfooorpna  Ag 101 

"       "    ▼.  spiralis  Anct 101 

FureeUarin/tutiffiatalj.x 160 

O. 

GelldleaB 25,  J57 

Gelidinm  L.X. 157 

"    eomntm'L.x 7,158 

"       '•    r.  erinale  Anct 158 

'*    crinideAg 7,158 

GigartinaL.x 148 

**    mamillosa  Ag 148, 119 

•*   pixpiOataAg 148 

•'    plioataL.x 147 

"    tenera  J.  Ag l59 

Oigartine® 25,143,150 

Oinannia  fwreeiUata'iloat ll8 

Giraudia  9phacefarioide$  Dtrh,  &  Sol 75 

OUxogenaCobn 26 

Glceocapsa  (K.g)  Naeg 23,37 

"    cropidinnm  Tboret 37 

"    Itzigiohnii  Bomet 27 

"    HegophUalt^gB 27 

OUBotrichia 38 

GloiosipboniaCann 120, 141, 142 

"    oapiUaris  Carm 141 

Omi{froeer<u  ttrietumK.g 136 

Oongylotpermem loo 

Goniotricbnm  K.g 110,111,113 

**    ccertUucent  Zan 113 

•'    elegans  Zan 113 

Gracilaria  Grev 161,163 

"    eompretta  Grev ic4 

'•    earkUrooidet  Qrev ; 164 

"    liehenoidetAg 164 

"    multipartita  Ag..». 6,104 

"       "   ▼.  angnstlssima  Harr 164 

GriffitbsiftAg 118,130 

'•    barbataAg 130 

••    Bometiana  Fartow 131 

;•    eoraUina  Ag 131,132 

"    eqttisetifoUut  Ag 132 

**   globiferaAg 131 

"   gMnaireraK.g 131 

"    wtaeta  Ag 131 

•'    tenuUAg 130 

GrlnnelliarHanr 16 1,  162 

"    Americana  Hanr ; 6,  161 

Gymnbgongrns  Mart 144,  145 
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Oymnogongrxu  ChriJfUhMicB  Ag 146 

"    NorvegicusAg 146,149 

•♦  pKeatutK.s 147 

"    TorreyiAg 146 

Oymnophloea  Ag 142 

H. 

Hcematoeoeofit  binalit  "nBaaal 27 

HaUdrys  Jjsngh 81,90 

ScUiseris  polypodioidei  Ag 7 

HcUopterit  K.g 75 

Halosa^icion  K.g^ 81,89,142,143 

•'    tntcrosporum  Kupr 143 

"    ramenUcenm  Ag 5,143 

"       *'    V.  gladiitnm  Eaton 143 

HalnrusK.g , 133 

"    eqnisetifolias  K.g w 132 

HalymeniaAg 141 
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II.-REPORT  ON  THE  CEPHALOPODS  OF  THE  XORTHEASTERxN 
COAST  OF  AMERICA. 


By  a.  E.  Verrill. 


Part  I. — ^The  oig antic  squids  (Architeuthis)  and  theie  allies; 

WITH  observations  ON   SIMILAR  LAEGE   SPECIES  FEOM  FOEEIGN 

localities. 

The  early  literature  of  natural  history  has,  from  very  remote  times, 
contained  allusions  to  huge  species  of  Cephalo[)ods,  often  accompanied 
by  more  or  less  fabulous  and  usually  exaggerated  descriptions  of  the 
creatures*  In  a  few  instances  ligures  werfe  attempted  which  were 
largely  indebted  to  the  imagination  of  their  authors  for  their  more 
striking  peculiarities. 

In  recent  times,  many  more  accurate  observers  have  confirmed  the 
existence  of  such  monsters,  and  several  fragments  have  found  their 
way  into  European  museums. 

To  Professor  Steenstrup  and  to  Dr.  Harting,  however,  belongs  the 
credit  of  first  describing  and  figuring,  in  a  scientific  manner,  a  number 
of  fragments  sufficient  to  give  some  idea  of  the  real  character  and  afiiui- 
ties  of  thr  ?e  colossal  species.  More  particular  accounts  of  the  8i)eci- 
mens  described  by  these  and  (Jther  recent  writers  will  be  given  farther 
on. 

Special  attention  has  only  recently  been  called  to  the  frequent  occur- 
rence of  these  "  big  squids,"  as  our  fishermen  call  them,  in  the  waters 
of  Newfoundland  and  the  acljacent  coasts.  The  cod-fishermen,  who 
visit  the  Grand  Banks,  appear,  from  their  stateinents,  to  have  been 

•The  description  of  the  "poiilpo"  or  devil-fish,  by  Victor  Hugo,  in  **  The  Toilers  of 
the  Sea,"  with  which  so  many  readers  have  recently  hecome  familiar,  is  quite  as  fab- 
nlous  and  unreal  as  any  of  the  earlier  accounts,  and  even  more  bizarre.  His  descrip- 
tion representtt  no  real  animal  whatever.  He  has  attributed  to  the  creatiu*e  habits 
and  anatomical  structures  that  belong  in  part  to  the  2folgps  and  in  part  to  the  poulpe 
i0dopu9),  and  which  appear  to  have  been  derived  largely  from  the  several  descrip- 
tions of  these  totally  distinct  groups  of  animals,  contained  in  some  cyclopedia.  These 
be  has  confounded  and  hopelessly  mixed  up.  As  if  to  make  this  confusion  worse 
cuofoonded,  he  applied  to  his  creation  the  name  of  "  Cephaloptera,"  the  designation 
of  a  gigantic  genuine  fish  (a  "  ray  ")f«n>i<l  on  our  southern  coasts,  and  also  called  **  devil- 
fish" by  the  fishermen.  His  account  of  the  general  appearance  of  the  OctopuSf  however, 
ia  not  60  bad,  and  was  evidently  based  on  a  very  superficial  personal  examination  of 
an  ordinary  specimen  of  Octopus  vulgaris. 

[I]  211 
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lon^  familiar  with  them,  and  occasionally  to  have  captured  and  used 
them  for  bait.  The  whalemen  have  also  repeatedly  stated  that  si)eriu- 
whales  feed  upon  huge  squid,  and  that,  when  wounded,  they  often  vomit 
large  fragments  of  them,  in  such  a  condition  as  to  be  recognizable.* 
.  I  have  somewhere  seen  a  statement  to  the  effect  that  a  huge  squid  of 
this  kind  was  cast  ashore,  many  years  ago  (in  the  last  century,  I  believe), 
at  the  Island  of  St.  Pierre,  near  Newfoundland,  but  have  forgotten  the 
authority  for  the  statement. 

The  first  reliable  account,  known  to  me,  of  specimens  actually  taken  in 
American  waters  by  our  fishermen  and  whalemen  was  published  by  Dr. 
A.  S.  Packard,  in  1873.  t  In  that  article  Dr.  Packard  described  a  por- 
tion of  a  jaw  from  a  large  specimen  (our  No.  1)  taken  by  the  Gloucester 
fishermen  on  the  Grand  Banks,  and  a  very  large  pair  of  jaws  taken 
from  the  stomach  of  a  sperm-whale  (our  No.  10).  Soon  after  this,  in 
1873,  a  large  living  specimen  (our  No.  2)  was  encountered  by  Theopbi- 
lus  Picott  and  another  fisherman,  in  Conception  Bay,  and  one  of  the 
tentacular  arms  which  they  secured  was  preserved  in  the  geological  mn- 
seum  at  Saint  John's,  Newfoundland,  by  the  Eev.  M.  Harvey  and  Mr. 
Alexander  Murray.  Both  these  gentlemen  wrote  good  and  interesting 
accounts  of  this  specimen,  which  were  extensively  copied  in  the  maga- 
zines and  newspapers,  while  a  photograph  of  the  arm  itself  was  also 
secured  and  distributed. 

This  important  addition  to  our  knowledge  of  these  creatures  was 
followed,  about  two  weeks  later,  by  the  capture  of  a  nearly  perfect  speci- 
men (our  No.  5)  of  the  same  species,  near  Saint  John's.  Mr.  Harvey 
and  Mr.  Murray  likewise  secured  this  specimen,  and  published  detailed 
accounts  of  it,  which  gave  a  more  accurate  idea  of  the  character  of  the 
genus  and  species  than  had  any  previous  descriptions. 

My  own  attention  was  specially  directed  to  these  large  Cephalopods, 
at  that  time,  on  account  of  being  so  fortunate  as  to  secure  for  study 
most  of  the  preserved  portions  of  all  the  specimens  referred  to  above, 
with  some  additional  ones,  detailed  below.  For  these  very  interesting 
specimens  I  am  especially  indebted  to  the  zeal  and  kindness  of  the 
Rev.  M.  Harvey  and  to  Prof.  S.  F.  Baird.  To  Dr.  A.  S.  Packard  I  am 
indebted  for  the  use  of  the  jaws  of  No.  10.  Mr.  Pourtalfes,  curator  of 
the  Museum  of  Comparative  Zoology,  has  also  kindly  sent  the  specimens 
belonging  to  that  museum,  and  Mr.  W.  H.  Dall  has  contributed  his  speci- 
mens and  drawings  of  a  species  from  Alaska.  Special  acknowledg- 
ments to  others  will  be  found  in  connection  with  the  descriptions  of  the 
specimens. 

Although  I  have,  in  several  former  pai>ers,t  given  details  of  the  time 

*  See  Maury*8  Sailing  Directions.  Also  articles  by  N.  S.  Shaler,  American  Naturalist, 
vol.  vii,  p.  3,  1S73;  by  Dr.Packajd,  op.  cit.,  p.  90;  and  by  Mr.  W.  H.  D»U,  op.  cit,, 
p.  484. 

tAmerican  Naturalist,  vol.  vii,  p.  91,  February.  1873. 

t  American  Jour.  Science,  vol.  vii,  p.  158,  Feb.,  1874;  vol.  ix,  pp.  123,  177,  Plates 
II- V,  1875;    vol.  x,  p. 213,  Sept.,  1875;  vol.  xii,  p.  236,1876;  voL  xiv,  p.  425,  Nov., 
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and  place  of  occurrence  of  many  of  the  specimens  enumerated  below,  it 
seems  desirable  to  bring  together,  in  this  place,  accounts  of  all  these, 
in  order  that  the  various  descriptions  and  measurements  may  be  more 
readily  comparetl,  and  also  that  errors  in  some  of  the  former  accounts 
maybe  corrected  and  new  information  added.  To  facilitate  the  compari- 
son of  the  general  accounts  of  more  thaii  twenty-five  examples  that  I  am 
now  able  to  enumerate  from  our  coast,  I  have  given,  by  themselves,  the 
statements  of  the  time  and  plac«  of  their  occurrence,  with  such  general 
descriptions  and  measurements  of  each  as  are  most  available,  reserving 
the  more  detailed  special  descriptions  of  the  preserved  specimens  for 
the  systeoEiatic  part  of  this  article. 

This  seemed  the  more  desirable  because  the  information  concerning 
many  of  the  specimens  is  so  scanty  as  to  render  it  impossible  to  refer 
them,  with  certainty,  to  either  of  the  sp^ies  now  recognized  or  named. 
It  is  probable,  however,  that  only  three  forms  are  indicated  by  the 
large  Newfoundland  specimens  oi  Architeuthis^  and  two  of  these  may  be 
merely  the  males  and  females  of  one  species.  One  of  the  principal  dif- 
ferences usually  indicated  by  the  measurements  is  in  respect  to  the  size 
and  length  of  the  shorter  arms,  one  form  having  them  comparatively 
stout,  often  "thicker  than  a  man's  thigh,"  while  the  other  form  has  them 
long  and  slender  (usually  3  to  5  inches  in  diameter,  with  a  length  of 
6  to  11  feet).  In  case  these  differences  prove  to  be  sexual,  those  with 
stout  arms  will  probably  be  the  females,  judging  from  analogy  with 
the  small  squids  nearest  related.*  In  the  three  specimens,  of  which  I 
have  seen  the  arms,  they  are  long  and  slender,  but  in  one  the  arms  are 
ranch  longer  in  proportion  to  the  body  than  in  the  others  5  there  are 
also  differences  in  the  denticulation  of  the  suckers  of  the  short  arms. 
These  difiei-ences  appear,  at  present,  to  indicate  two  species. 

A  few  words  of  explanation  may  be  desirable  here,  in  regard  to  the  rela- 
tive value  of  the  measurements  usually  given,  and  also  with  reference  to 
the  parts  most  useful  to  preserve  when,  as  will  usually  happen,  the  whole 

1S7T.  American  Naturalist,  vol.  viii,  ]).  1G7,  1874 ;  vol.  ix,  pp.  *il^  78,  Jau.  uud  Feb., 
lSi5  Annals  and  Magazine  of  Nat  Hist.,  March,  1874.  Transactions  Connecticut 
Acad.  Science,  vol.  v,  p.  177,  Platen  XIII-XXV,  1879-^80. 

*By  exftminations  of  very  nameroas  .speciuiuos  of  oar  common  sqaids,  Ommastrepl^es 
UltcebrosHS  and  LoUgo  Fcalei,  I  have  Batistied  myself  that  the  adult  femalcvS  of  both 
commonly  differ  from  the  males  by  having  the  hea<l,  the  siphon,  the  arm^,  and  the 
Mckere  n'latlvely  larger  and  stronger  than  in  the  males.  In  comparing  specimens  of 
the  two  sexes  haviug  the  body  and  tins  of  the  same  length,  this  difference  is  of.en 
very  evident.  The  large  sackers  of  the  tentacular  arms  often  show  an  increased  size 
in  the  female,  iu  a  very  marked  degree.  The  short  arms  bhow  a  greater  increase  in 
'liamctcr  than  iu  leugth.  In  one  of  my  former  articles  (Amer.  Journ.  Sci.,  ix,  p.  179, 
1*^7.'))  the  increase  in  size  of  those  parts  was  erroneously,  but  inadvertently,  said  to 
l*in  the  male,  but  this  error  has  been  corrected  iu  my  subsequent  articles.  Still,  it 
i^  true  that  both  sexes  vaiy  to  a  considerable  extent  in  the  size  of  the  suckers,  even  in 
a<lalt»  specimens  of  equal  size,  so  that  a  male  may  easily  be  selected  wiih  suckers 
larger  than  those  of  some  females  of  the  same  size.  Iu  these  common  squids  I  have 
foniid  no  great  variation  in  the  relative  size  and  form  of  the  caudal  fins,  when  aduit, 
and  of  the  same  eex.    I  have  often  found  the  males  more  common  than  the  females. 
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cannot  be  saved.  The  measurements  of  the  soft  external  parts  of 
Oeplialopods  are,  for  the  most  part,  only  approximate,  and  they  are  not 
all  of  equal  value,  for  some  parts  are  more  changeable  in  size  and  shape 
than  others.  The  long,  contractile  tentacular  arms,  especially,  are  ha- 
ble  to  great  variation  in  length  according  to  their  state  of  contractioa 
or  extension,  and  therefore  their  relative  length  is  of  little  or  no  value 
in  discriminating  species.  Unfortunately,  this,  either  by  itself  or  com- 
bined with  the  length  of  the  'body'  as  total  length,  is  often  the  prmci- 
pal  one  given.  The  circumference  of  the  body  varies,  likewise,  accord- 
ing to  its  state  of  contraction  or  relaxation,  and  the  ^ breadth^  of  the 
body,  when  such  soft  creatures  are  stranded  on  the  shore,  will  depeud 
much  upon  the  extent  to  which  it  is  collapsed  and  flattened  from  its 
proper  cylindrical  form,  and  is  of  less  value  than  the  circumference. 
Measurements  of  the  length  of  the  body,  to  the  mantle-edge,  and  to  the 
bases  of  the  armsj  length  and  circumference  of  the  various  pairs  of 
short  arms;  of  the  length  and  circumference  of  the  head;  size  of  the 
eyes;  length  and  breadth  of  the  tail-fin;  size  of  the  largest  suckers  on 
the  different  arms;  and  size  of  the  'club'  of  the  long  arms,  are  all  very 
useful  and  valuable.  The  shai>e  of  the  tail-tin  should  be  carefully  noted, 
also  the  presence  or  absence  of  eyelids,  and  of  a  sinus  or  groove  at  the 
front  edge  of  eyelids.  The  size  and  shape  of  the  thin  internal  'bone' 
or  'pen'  is  particularly  desirable.  All  parts  of  Cephalopods  contract 
to  a  very  great  extent,  when  preserved  in  strong  iUcohol  for  some  time. 
Even  the  homy  jaws  and  sucker-rings  may  decrease  as  much  as  20  per 
cent  in  size,  and  the  soft  parts  much  more.  Usually  it  will  not  be  pos- 
sible to  preserve  the  pen  in  any  satisfactory  shape  by  drying,  for  it 
cracks  in  pieces  and  curls  up.  It  may  be  preserved  packed  in  salt,  in 
brine,  or  in  alcohol.  The  same  is  true  of  the  beak.  The  homy  rims  of 
the  suckers  Ciin  usually  be  dried,  but  are  better  by  far  in  alcohol  or 
brine.  The  parts  most  useful  ior  preservation  in  alcohol  or  salt,  in  cases 
when  only  a  portion  can  be  saved,  are  the  long  tentacular  arms,  espe- 
cially their  terminal  'clubs,'  with  the  suckers  in  x>lace;  the  short  arms, 
with  their  suckers;  of  these  the  left  arm  of  the  lower,  or  ventral,  pair 
will  probably  be  the  most  valuable,  being  usually  the  one  that  will 
show  the  sexual  distinction,  by  the  alteration  of  its  suckers,  toward  Uie 
tip  or  in  some  other  part;  the  lateral  arms  next  to  the  ventral  are  next 
in  importance;  the  caudal  tin,  and  if  possible  the  entire  head,  should  be 
preserved;  also  the  'pen,'  if  possible.  In  cases  where  the  head  cannot 
be  saved  entire,  even  with  the  arms  removed,  the  beak  and  tongue,  Mid 
other  fleshy  parts  in  and  behind  the  beak,  should  be  carefully  preserved, 
as  nearly  entire  as  possible,  either  in  strong  brine  or  in  alcohol  of  not 
less  than  80  per  cent.,  which  is  generally  the  best  strength  for  all  kmds 
of  Cephaloi)ods. 
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General  description  of  the  several  American  specimens^  and  of  their  occur- 
rence. 

Ko.  1.— Grand  Banks  specimen,  1871.    (Architeuthis  princeps.) 

Plate  XI,  fignres  3,  3a. 

This  specimen  was  found  dead  and  floating  at  the  surface,  on  the 
Grand  Banks  of  Newfoundland,  in  October,  1871,  by  Captain  Campbell, 
of  the  schooner  "B.  D.  Haskins,^  of  Gloucester,  Mass.  It  was  taken  on 
board  and  part  of  it  used  for  bait.*  Dr.  A.  S.  Packard  has  given,  in  the 
American  !N^aturalist,  vol.  vii,  p.  91,  February,  1873,  a  letter  from  Mr. 
James  G.  Tarr,  of  Gloucester,  Mass.,  containing  most  of  the  facts  that 
have  been  published  in  regard  to  the  history  of  this  individual.  But  its 
jaws  were  sent  to  the  Smithsonian  Institution  by  Mr.  G.  P.  Whitman, 
and  were  sent  to  me  by  Professor  Baird  to  be  described  and  figured. 
The  homy  jaw  or  beak  from  this  specimen  is  thick  and  strong,  nearly 
black ;  it  is  acute  at  the  apex,  with  a  decided  notch  or  angle  on  the  in- 
side, about  .75  of  an  inch  from  the  point,  and  beyond  the  notch  is  a  large, 
prominent  angular  lobe.  Mr.  Tarr  states  that  the  mate  of  the  \  essel 
measured  the  body  of  this  si)ecimen  with  a  rule,  after  it  was  hoisted  on 
board,  and  that  it  measured  15  feet  in  length  and  4  feet  8  inches  in  cir- 
cumference. The  arms  were  mutilated,  but  the  portions  remaining  were 
estimated  to  be  9  or  10  feet  long  and  22  inches  in  circumference,  two 
being  shorter  than  the  rest.  It  was  estimated  that  it  weighed  2,000 
pounds,  and  would  have  filled  eight  or  ten  barrels. 

No.  2.— Conception  Bay  specimen,  1873.    {Architeuthis  Earveyif) 

A  large  individual,  seen  resting  at  the  surface,  was  approached  and 
attacked  by  two  men,  who  were  in  a  small  boat,  near  Portugal  Cove,  in 
Conception  Bay,  October  27,  1873.  Full  accounts  of  this  adventure, 
written  by  Rev.  M.  Harvey,  have  been  published  in  many  of  the  maga- 
zines and  newspapers.!  .  Two  of  the  arms,  which  it  threw  across  the 
boat,  were  cut  off  with  a  hatchet  and  brought  ashore.  One  of  these  was 
a  short  or  sessile  arm,  the  other  wajs  one  of  the  long,  slender  tentacular 

•I  have  been  iuformed  by  many  other  fisbermen  that  these  " big  squids,"  as  they 
caU  them,  are  occasionally  taken  ou  the  Grand  Banks  and  nsed  for  bait.  Others  state 
that  they  have  seen  them  in  that  region,  without  being  able  to  capture  them.  Nearly 
all  the  specimens  hitherto  taken  appear  to  have  been  more  or  less  disabled  when  first 
observed,  otherwise  they  probably  would  not  appear  at  the  surface  in  the  day-time. 
From  the  fact  that  they  have  mostly  come  ashore  in  the  night,  I  infer  that  they  iinhabt 
chieiiy  the  very  deep  and  cold  liords  of  Newfoundland,  and  come  up  to  the  surface  only 
in  the  night. 

tSee  Amcr.  Jour.  Science,  vol.  vii,  p.  158,  1874;  and  Amer.  Naturalist,  vol  viii,  No. 
2,  p.  120.  Feb.,  1874,  in  a  letter  from  Mr.  Alexander  Murray.  Also,  Proc.  ZooL  Soc. 
Ijond.,  p.  178,  1874;  Proc.  Boston  Soc.  Nat.  IJist.,  xvi,  p.  161,  1^73;  The  Maritime 
Monthly,  iii,  No.  3,  March,  l'-74,  p.  193;  The  New  York  World,  Nov.  9,  1873;  The 
Montreal  Gazette,  Nov.  26,  1S73;  The  Boston  Traveller,  Nov.,  1873. 
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arms.  A  portion  of  the  latter,  measuring  19  feet  in  length,  was  pie- 
served  by  the  Rev.  M.  Harvey  and  Mr.  Alexander  Murray  for  the  mu- 
seum at  Saint  John's,  Newfoundland.  It  was  photographed,  and  cut* 
copied  from  the  photograph  were  published  in  some  of  the  English  mag- 
azines.* Before  it  was  secured  for  preservation  it  had  been  considerably 
injured,  many  of  the  larger  suckers  having  been  torn  oflF  or  mutilated. 
Owing  to  this  fact  they  were  originally  described  by  Mr.  Harvey  as  des- 
titute of  marginal  denticulations,  but  he  subsequently  re-examined  the 
specimen,  at  my  request,  and  informed  me  that  they  were  all  originally 
denticulated.  Of  this  specimen  I  have  seen  only  the  photograph  and 
some  of  the  smaller  suckers.  This  ft*agment  represents  the  distal  half 
of  one  of  the  long  tentacular  arms,  with  its  expanded  terminal  portion 
or  'club'  originally  covered  with  cup- shaped  suckers,  about  24  of  which, 
forming  two  central  rows,  are  very  large,  the  largest  being  1.25  inches 
in  diameter;  others,  alternating  with  these  along  each  margin,  are 
smaller,  with  the  edge  supported  by  a  serrated  ring.  The  tip  of  the  arm 
is  covered  with  numerous  smaller  suckers,  in  four  rows.  The  part  of 
the  arm  preserved  measured,  when  fresh,  19  feet  in  length  and  3.5  inches 
in  circumference,  but  wider,  "like  an  oar,''  and  6  inches  in  circumference 
near  the  end,  where  the  suckers  are  situated. 

It  is  stated  that  6  feet  of  this  arm  had  been  destroyed  before  it  was 
preserved,  and  the  captors  estimated  that  they  left  from  6  to  10  feet 
attached  to  the  creature,  which  would  make  the  total  length  between  31 
and  35  feet.  According  to  Mr.  Murray,  the  portion  preserved  measured 
but  17  feet  in  length  when  he  examined  it,  October  31, 1873,  after  it 
had  been  a  few  days  in  strong  brine.  The  other  arm  was  destroyed  and 
no  description  was  made;  but  the  portion  secured  was  estimated  by  the 
Rev.  Mr.  Gabriel,  who  saw  it,  to  have  been  6  feet  long  and  10  inches  in 
diameter;  it  was  evidently  one  of  the  eight  shorter  sessile  arms,  and  its 
size  was  probably  overestimated.  The  fishermen,  whorwere  doubtless 
somewhat  frightened,  estimated  the  body  of  this  individual  to  have  been 
about  60  feet  in  length  and  5  feet  in  diameter,  according  to  Mr.  Har\ey ; 
but  if  the  proportions  be  about  the  same  as  in  the  specimens  since  cap- 
tured (No.  5  and  No,  14),  as  I  beUeve,  then  the  body  could  not  have  been 
more  than  about  10  feet  long  and  2.5  feet  in  diameter,  and  the  long 
arms  should  have  been  about  32  feet  in  length.t  Allowing  2  feet  for 
the  head,  the  total  length,  woidd,  therefore,  be  about  44  feet. 

The  following  extract  is  from  a  letter  written  by  the  Rev.  M.  Harvey 
to  Dr.  J.  W.  Dawson,  and  published  in  the  Montreal  Gazette,  Febmaiy^ 
26, 1873:  "Two  fishermen  were  out  in  a  small  i)unt,  on  October  26, 1875,f 
off  Portugal  Cove,  Conception  Bay,  about  nine  miles  from  Saint  John's. 

*  See  AunaU  and  Magazine  of  Natnral  History,  IV,  xiii,  p.  68,  Jan.,  1874;  and  Tb« 
Field;  D(  c.  13,  1873.  The  central  line  of  this  photograph  is  reduced  four  and  a  quar- 
ter time.H,  while  the  front  part  is  reduced  about  four  times. 

t  Doabtless  these  long  arms  are  very  contractile,  and  changeable  iu  Icugth,  like  i 
of  the  ordinary  squids. 


Digitized  by  VjOOQlC 


[7]        CEPHAL0P0D8  OP  NORTHEASTERN  COAST  OP  AMERICA.      217 

Observing  some  object  floating  on  the  water  at  a  short  distance,  they 
rowed  towards  it,  supposing  it  to  be  a  large  sail  or  the  dSbris  of  a  wreck. 
On  reaching  it  one  of  the  men  struck  it  with  his  'gaff,'  whfen  immedi- 
ately it  showed  signs  of  life,  reared  a  parrot-like  beak,  which  they  de- 
clare was  <as  big  as  a  six-gallon  keg,'  with  which  it  struck  the  bottom 
of  the  boat  violently.  It  then  shot  out  from  about  its  head  two  huge 
livid  arms  and  began  to  twine  them  round  the  boat.  One  of  the  men 
seized  a  small  ax  and  severed  both  arms  as  they  lay  over  the  gunwale 
of  the  boat  5  whereupon  the  fish  moved  off  and  ejected  an  immense  quan- 
tity of  inky  fluid,  which  darkened  the  water  for  two  or  three  hundred 
yards.  The  men  saw  it  for  a  short  time  afterwards,  and  observed  its 
tail  in  the  air,  which  they  declare  was  10  feet  across.  They  estimate 
the  body  to  have  been  60  feet  in  length,  5  feet  in  diameter,  of  the  same 
shape  and  color  as  the  common  squid,  and  they  observed  that  it  moved 
in  the  same  way  as  the  squid,  both  backwards  and  forwards. 

"One  of  the  arms  which  they  brought  ashore  was  unfortunately  de- 
stroyed, as  they  were  ignorant  of  its  importance;  but  the  clergyman  of 
the  village  assures  me  it  was  10  inches  in  diameter  and  6  feet  in  length. 
The  other  arm  was  brought  to  Saint  John's,  but  not  before  6  feet  of  it 
were  destroyed.  Fortunately,  I  heard  of  it  and  took  measures  to  have 
it  preserved.  Mr.  Murraj^  of  the  geological  survey,  and  I  afterwards 
examined  it  carefully,  had  it  photographed,  and  immersed  in  alcohol;  it 
is  now  in  our  museum.  It  measured  19  feet,  is  of  a  pale,  pink  color,  en- 
tirely cartilaginous,  tough  and  pliant  as  leather,  and  very  strong.'^ 

No.  3.--C00MBS'  Cove  specoden,  1872.    {Architeuthis  Harveyi  9  ?) 

Another  specimen  (No.  3),  probably  considerably  larger  than  the  last, 
was  cai)tured  at  Coombs'  Cove,  Fortune  Bay,  i!^ewfoundlaiid.  The  fol- 
lowing account  has  been  taken  from  a  newspaper  article,  of  which  I  do 
not  know  the  precise  date,*  forwarded  to  me  by  Professor  Baird,  to- 
gether with  a  letter,  dated  June  15, 1873,  from  the  Hon.  T.  E.  Bennett, 
of  English  Harbor,  Newfoundland,  who  states  that  he  wrote  the  article, 
autl  that  the  moasurementij  were  made  by  him,  and  are  perfectly  re- 
Ual)le:t 

"Three  days  ago  there  was  quite  a  large  squid  run  almost  ashore  at 
Coombs'  Cove,  and  some  of  the  inhabitants  secured  it.  The  body  meas- 
ured 10  feet  in  length  and  was  nearly  aa  large  round  as  a  hogshead. 
One  arm  was  about  the  size  of  a  man's  wrist,  and  measured  415  feet  in 
length ;  the  other  arms  were  only  6  feet  in  length,  but  about  9  inches 
in  diameter,  very  stout  and  strong.    The  skin  and  flesh  were  2.25  inches 

•  The  exact  date  of  this  capture  I  do  not  know,  but  it  was  probably  iu  the  antnmn 
«r  winter  of  1872. 

t Through  Mr.  Sanderson  Smith,  who  visited  Mr.  Bennett  after  the  publication  of 
my  first  article,  I  Icani  that  this  specimen  is  the  same  as  the  one  dcsignate<l  as  No.  6 
in  my  early  pajHirs,  and  that  the  measurements  of  No.  C,  as  given  to  me  by  Mr.  Har- 
vey, are  incorrect,  owing  to  his  mistake  iu  supposing  that  42  feet  was  the  total  length, 
bisteadof  the  length  of  the  longer  tentacular  arm. 
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thick,  and  reddish  inside  as  well  as  out.  The  suction-cups  were  all 
clustered  together,  near  the  extremity  of  the  long  arm,  and  each  cup 
was  surrounded  by  a  serrated  edge,  almost  like  the  teeth  of  a  hand- 
saw. I  presume  it  made  use  of  this  arm  for  a  cable,  and  the  cups  for 
anchors,  when  it  wanted  to  come  to,  as  well  as  to  secure  its  prey,  for 
this  individual,  finding  a  heavy  sea  was  driving  it  ashore,  tail  first, 
seized  hold  of  a  rock  and  moored  itself  quite  safel^^  until  the  men 
pulled  it  on  shore.^ 

Mr.  Bennett,  in  a  memorandum  subsequently  given  to  Mr.  Sanderson 
Smith,  and  communicated  to  me  by  him,  states  that  both  the  tentacu- 
lar arms  were  present,  and  that  the  shorter  one  was  41.5  feet  in  length. 
The  large  diameter  of  the  short  arms,  compared  with  their  length  and 
with  that  of  the  long  arms,  and  their  shortness  compared  with  the 
length  of  the  body,  are  points  in  which  this  specimen  apparently  dif- 
fered essentially  from  those  that  have  been  preserv^ed  and  are  better 
known.  It  was  probably  a  female.  The  total  length,  as  I  understand 
the  measurements,  was  52  feet. 

No.  4.— BoNAViSTA  Bay  specimen.    {ArcMteutkis  Earveyif) 

Plato  III,  figures  4,  4a.    Plate  IV,  figures  1,  la. 

A  pair  of  jaws  and  two  of  the  suckers  from  the  tentacular  arms  were 
forwarded  to  me  by  Professor  Baird,  of  the  Smithsonian  Institution* 
These  were  received  from  Rev.  A.  Munn,  who  writes  that  they  were 
taken  from  a  specimen  that  came  ashore  at  Bona^ista  Bay,  Newfound- 
land 5  that  it  measured  32  feet  in  length  (probably  the  entire  kiigth, 
including  the  tentacular  arms)  and  about  6  feet  in  circumference.  The 
jaws  arc  large  and  broad,  resembling  those  of  No.  5  both  in  size  and 
form,  but  much  thinner  than  those  of  No.  1,  and  without  the  deep 
notch  and  angular  lobe  seen  in  that  specimen.  The  suckers  also  agree 
with  those  of  No.  5,  but  are  a  little  smaller. 

No.  5. — LoGiE  Bay  specimen,  1873.    {Architeuthis  Harveyi,  type.) 

Plate  I.    Plato  II.    Plate  III.    Plato  IV,  figures  4-11.    Plate  V,  figures  1-5. 

A  complete  specimen  was  captured  in  November,  1873,  at  Logie  Bay, 
about  four  miles  from  Saint  John's,  Newfoundland.  It  became  entangled 
in  a  herring-net,  and  made  a  desperate  effort  to  escape.  It  was  killed 
by  the  fishermen,  with  some  difficulty,  and  only  after  a  struggle,  during 
which  its  head  was  badly  mutilated  and  severed  from  the  body,  and  the 
eyes,  most  of  the  siphon-tube,  and  part  of  the  front  edge  of  the  mantle 
were  destroyed.  It  is  probable  that  this  was  a  smaller  specimen  of  tlie 
same  species  as  No.  2.  Fortunately,  this  specimen  was  secured  by  Uie 
Rev.  M.  Harvey,  of  Saint  John's.  After  it  had  been  photographed  and 
measured,  he  attempted  to  preserve  it  entire  in  brine,  but  this  was 
found  to  be  ineffectual,  and  after  decomposition  had  begun  to  destroy 
Bome  of  the  most  perishable  parts,  ho  took  it  from  the  brine  and,  divid- 
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ing  it  into  several  portions,  preserved  such  parts  as  were  still  tin- 
decomposed  in  strong  alcohol.  These  various  portions  have  all  been 
examined  by  me,  and  part  of  them  are  now  in  my  possession,  and, 
with  the  photographs,  have  enabled  me  to  present  a  restoration,  be- 
heved  to  be  tolerably  accurate,  of  the  entire  creature  (Plate  II).  In 
this  figure  the  eyes,  ears,  siphon-tube,  and  front  edge  of  the  mantle 
have  been  restored  fi*oni  a  small  squid  {Ommastrephes).  The  other 
parts  have  been  drawn  directly  from  the  photographs  and  speci- 
mens.* There  were  two  photographs  of  the  specimen,!  one  show- 
iug  the  entire  body,  somewhat  mutilated  anteriorly,  the  other  showing 
the  head  with  the  ten  arms  attached  (Plate  I,  fig.  1).  The  photographs 
were  made  by  Messrs.  McKenny  &  Parsons,  of  Saint  John's.  The 
body  or  mantle  of  this  specimen  was  about  7  feet  long  and  between  5 
and  6  feet  in  circumference;  the  relatively  small  *caudal  fin  was 
arrow-shaped  and  22  inches  broad,  but  short,  thick,  and  very  pointed 
at  the  end ;  the  two  long  tentacular  arms  were  24  feet  in  length  and 
2.5  inches  in  circumference,  except  at  the  broader  part  near  the  end ; 
the  largest  suckers,  which  form  two  regular  alternating  rows,  of  twelve 
each,  were  1.25  inches  in  diameter,  with  serrated  edges.  There  is  also 
an  outer  row  of  much  smaller  suckers,  alternating  with  the  large  ones, 
ou  each  margin ;  the  terminal  part  is  thickly  covered  with  small  ser- 
rated suckers;  and  numerous  small  suckers  and  tubercles  are  crowded 
on  that  portion  of  the  arms  where  the  enlargement  begins,  before  the 
commencement  of  the  rows  of  large  suckers.  The  arrangement  of  the 
snckers  is  nearly  the  same  as  on  the  long  arm  of  ^STo.  2,  but  in  the 
latter  the  terminal  jwrtion  of  the  arm,  beyond  the  large  suckers,  as 
shown  in  the  photographs,  is  not  so  long,  tapering,  and  acute,  but 
this  may  be  due  to  the  diflferent  conditions  of  the  two  specimens. 
The  eight  short  arms  were  each  6  feet  long ;  the  two  largest  were  10 
inches  in  circumference  at  base;  the  others  were  0,  8,  and  7  inches. 
These  short  arms  taper  to  slender,  acute  tips,  and  each  bears  more  than 
100  large,  oblique  suckers,  with  serrated  margins,  and  over  200  smaller 
ones  toward  the  tip. 

•The  figure  was  originally  made,  from  the  photographs  only,  by  Mr.  P.  Roetter,  of 
the  Moseam  of  Comparative  Zoology,  bat  after  the  arrival  of  the  specimens  it  had  to 
he  altered  in  many  parts.  These  necessary  changes  were  made  by  the  writer,  after  a 
careful  study  of  the  parts  preserved,  in  comparison  with  the  photographs  and  origi- 
nal measurements.  As  published  in  my  first  paper  ( 1875),  the  eyes  and  back  of  the  head 
of  the  figure  were  restored  as  in  Lolifjo,  Subsequent  studies  and  additional  specimens 
fthnwed  that  this  genus  is  closely  aUied  to  Ommwtrephes,  Therefore,  the  head  would 
have  been  more  correctly  shown  had  it  been  restoi'ed  with  reference  to  that  genus,  as 
has  been  done  in  this  pajKjr.  The  most  obvious  diiferenoe  is  in  the  eyes,  which  have 
distinct  lids  and  an  anterior  sinus. 

t  Cots  made  from  these  photographs  have  been  published  in  several  magazines  and 
newspapers,  but  they  have  been  engraved  with  too  little  attention  to  details  to  be  of 
much  use  in  the  discrimination  of  specific  differences.  I  have,  therefore,  prepared 
new  figures  from  these  photographs  with  the  greatest  care  possible  (Plat«  I).  These 
figures  are  particularly  valuable,  as  showing  the  arrangement  of  the  suckers  on  the 
short  arms. 
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The  i>ortioii8  of  the  pen  in  my  possession  belong  to  the  posterior  part 
of  the  blade,  with  fragments  from  the  middle;  although  neither  the 
actual  length  nor  the  greatest  breadth  of  this  part  can  be  given,  we 
can  yet  judge  very  well  what  its  general  form  and  character  most  have 
been.  It  was  a  large,  broad  and  thin  structure,  of  a  yellowish  browu 
color,  and  translucent.  Its  posterior  portion  (Plate  III,  figure  3)  re- 
seuibles.  that  of  Loligo^  but  its  anterior  and  lateral  edges  are  entirely 
different,  for  instead  of  having  a  regular  lanceolate  form,  tapering  to 
both  ends,  as  in  Loligo^  it  expands  and  thins  out  toward  the  lateral  and 
anterior  borders,  fading  out  insensibly,  both  at  the  edges  and  end,  into 
soft  membrane.*  The  posterior  end,  for  about  an  inch  and  a  half,  rapidly 
narrows  to  a  point,  which  was  probably  involute  and  hooded  for  a  short 
distance;  from  this  portion  forward  the  width  gradually  increases  from 
1.2  inches  to  6  inches,  at  a  point  25  inches  from  the  end,  where  oar 
specimen  is  broken  off;  at  this  place  the  marginal  strips  are  wanting, 
but  the  width  is  5  inches  between  the  lateral  midribs  (ri,  d'%  which 
were,  perhaps,  far  from  the  margin.  Along  the  center  of  the  shell 
there  is  a  strong,  raised,  smooth,  rounded  midrib,  which  is  very  con- 
spicuous in  the  middle  and  posterior  sections,  becoming  angular  near 
the  end.  On  each  side  of  the  midrib  is  a  lateral  rib  of  smaller  size. 
These  at  first  diverge  rapidly  from  the  central  one,  and  then  run  along 
nearly  parallel  with  the  outer  margin  and  about  .4  of  an  inch  from  it, 
but  beyond  11  inches  from  the  point  the  margins  are  torn  off;  the  lateral 
ribs  gradually  fade  out  before  reaching  the  anterior  border;  near  the 
place  where  they  finally  disappear  they  are  about  6  inches  apartt 

No.  6  (OP  FORMER  articles)— Same  as  No.  3* 

No.  7.— Labrador  specimen. 

Dr.  D.  Honeyman,  geologist,  of  Halifax,  Nova  Scotia,  has  pubhshed, 
in  a  Halifax  paper,  a  statement  made  to  him  by  a  gentleman  who  clauna 
to  have  been  present  at  the  capture  of  another  specimen  (No.  7),  in  the 
Straits  of  Belle  Isle,  at  West  Saint  Modent,  on  the  Labrador  side:  '*It 
was  lying  peacefully  in  the  water  when  it  was  provoked  by  the  push  of 
an  oar.  It  looked  fierce  and  ejected  much  water  from  its  funnel ;  it  did 
not  consider  it  necessary  to  discharge  its  sepia,  as  moUusca  of  this  kind 

•  Probably  there  may  have  been  a  narrow  prolongation  or  shaft  beyond  the  portion 
preserved,  but  of  this  there  \»  no  fragment. 

tMr.  Hurvey  pnblished  popular  acooants  of  this  specimen,  and  of  the  pr»vioody 
captured  Arm  of  the  larger  one  (No.  2),  in  the  Maritime  Monthly  Magazine  of  Saint 
John,  New  Brunswick,  for  March,  1874,  and  in  several  newspapers.  Acknowledgments 
are  also  due  to  Mr.  Alexander  Murray,  provincial  geologist,  who  cooperated  with  Mr. 
Harvoy  in  the  examination  and  preservation  of  these  specimens,  and  who  ha«  also 
written  some  of  the  accounts  of  them  that  have  been  published.  See  also  the  Ameri- 
can Naturalist,  vol.  viii,  p.  122,  February,  1874 ;  American  Journal  of  Science,  vol.  vii, 
p.  460;  Nature,  vol.  ix,  p.  322,  February  26,  1874;  Appleton^s  Journal,  January  31, 
1874 ;  Forest  and  Stream,  p.  356  (with  Hgure),  January,  1874. 
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generally  do  in  order  to  cover  their  escape.  The  men  in  the  boat  de*  . 
termined  to  secure  it.  After  it  had  taken  the  boat  in  its  arms,  they 
tried  to  ship  it  with  their  oars.  One  of  these  broke,  but  another  boat 
commg  to  aid  in  the  capture,  the  squid  was  taken  hold  of  by  a  grapnel 
and  rolled  into  a  seine-boat.  The  boats  were  engaged  in  the  herring- 
fishing.  This  also  apx>ears  to  have  been  the  squid's  occupation  about 
the  time  of  its  capture.  The  length  of  its  longest  arm  was  37  feet ;  the 
length  of  the  body  15  feet ;  whole  length  52  feet.  The  bill  was  very  large. 
The  suckers  of  its  arms  or  feet,  by  which  it  lays  hold,  about  2  inches  in 
diameter.  The  monster  was  cut  up,  salted,  and  barreled  for  dog's  meat." 
In  this  account  the  length  given  for  the  "  body  "  evidently  includes  the 
head  also.  This  creature  was  probably  disabled,  and  perhaps  nearly 
dead,  when  discovered  at  the  surface,  and  this  seems  to  have  been  the 
case  with  most  of  the  specimens  hitherto  seen  living.  Animals  of  this 
sort  probably  never  float  or  lie  quietly  at  the  surface  when  in  good 
health. 

NOS.  8  AND  9 TiAMALINE  SPECIMENS,  1870-'71. 

Mr.  Harvey  refers  to  a  statement  made  to  him  by  a  clergyman,  Eev. 
A.  E.  Gabriel,  of  Portugal  Cove,  that  two  specimens  (Nos.  8  and  9), 
measuring  respectively  40  and  47  feet  in  total  length,  were  cast  ashore 
at  Lamaline,  on  the  southern  coast  of  Newfoundland,  in  the  winter  of 
1870^.71. 

'So.  10. — SPEEM-WHAiiE  SPEOIMBN.    (ArcMteuth'U  princeps.) 

Plate  XI,  figures  1,  2. 

This  specimen,  consisting  of  both  jaws,  was  presented  to  the  Peabody 
Academy  of  Science,  at  Salem,  Mass.,  by  Capt.  N.  E.  Atwood,  of  Prov- 
ineetown,  Mass.  It  was  taken  from  the  stomach  of  a  sperm-whale,  but 
the  precise  date  and  locality  are  not  known.  It  was  probably  from  the 
North  Atlantic.  The  upi)er  jaw  was  imperfectly  figured  by  Dr.  Packard 
in  his  article  on  this  subject.*  It  is  one  of  the  largest  jaws  yet  known, 
and  belonged  to  an  apparently  undescribed  species,  which  I  named 
Arehiteuthis  prineepa,  and  described  in  my  former  papers,  with  figures 
of  both  jaws. 

Ko.  11.— Second  Bonavista  Bat  specimen,  1872. 

The  Eev.  M.  Harvey,  in  a  letter  to  me,  stated  that  a  specimen  was 
cast  ashore  at  Bonavista  Bay,  December,  1872,  and  that  his  informant 
told  him  that  the  long  arms  measured  32  feet  in  length,  and  the  short 
ariDs^ about  10  feet  in  length,  and  were  "thicker  than  a  man's  thigh.'^ 
The  body  was  not  measured,  but  he  thinks  it  was  about  14  feet  l(Hig 
and  very  stout,  and  that  the  largest  suckers  were  2.5  inches  in  diameter. 
The  size  of  the  suckers  is  probably  exaggerated,  and  most  likely  the 

'American  Nataraliaty  voL  vil,  p.  91, 1873. 
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length  of  the  body  also.  It  is  even  possible  that  this  was  the  same 
specimen  from  which  the  beak  and  suckers  described  as  No.  4,  from 
Bonayista  Baj',  were  denved,  for  the  date  of  capture  of  that  specimen 
is  unknown  to  me.  The  latter,  however,  was  much  smaller  than  the 
above  measurements,  and  it  is,  therefore,  desirable  to  give  a  specid 
number  (11)  to  the  present  one. 

No.  12.— Harbor  Grace  specimen,  1874-75. 

Another  specimen,  which  we  have  designated  as  No.  12,  was  cast 
ashore,  in  the  winter  of  1874-'75,  near  Harbor  Grace,  but  was  destroyed 
before  its  value  became  known,  and  no  measurements  were  given. 

No.  13.— Fortune  Bay  specdien,  1874. 

Plate  IX,  figure  11. 

A  specimen  was  cast  ashore,  December,  1874,  at  Grand  Bank,  Fortane 
Bay,  Newfoundland.  As  in  the  case  of  several  of  the  pre\ious  speci- 
mens, I  was  indebted  to  the  Eev.  M.  Harvey  for  early  information  con- 
cerning this  one,  and  also  for  the  jaws  and  one  of  the  large  suckers  of 
the  tentacular  arms,  obtained  through  Mv.  Simms,  these  being  the  only 
parts  preserved.  Although  this  specimen  went  ashore  in  December, 
Mr.  Harvey  did  not  hear  of  the  event  until  March,  owing  to  the  unusual 
interruption  of  travel  by  the  severity  of  the  winter.  He  informed  me 
that  Mr.  George  Simms,  magistrate  of  Grand  Bank,  had  stated  in  a 
letter  to  him  that  he  examined  the  creature  a  few  hours  after  it  weut 
ashore,  but  not  before  it  had  been  mutilated  by  the  removal  of  the  tail 
by  the  fishermen,  who  finally  cut  it  up  as  food  for  their  numerous  dogs; 
and  that  the  long  tentacular  arms  were  26  feet  long  and  16  inches  in 
circumference;  the  short  arms  were  about  one-third  as  long  as  the  long 
ones;  the  "back  of  the  head  or  neck  was  36  inches  in  circumference'' 
(evidently  meaning  the  head  behind  the  bases  of  the  arms) ;  the  length 
of  the  body  "from  the  junction  to  the  taiP  was  10  feet  (apparently 
meaning  from  the  ba  se  of  the  arms  to  the  origin  of  the  caudal  fins).  He 
thought  that  the  tail,  which  had  been  removed,  was  about  one-tbird  as 
long  as  the  body,  but  this  was  probably  overestimated.  In  l^o.  14  the 
tail,  from  its  origin  or  base,  was  about  one- fifth  as  long  as  the  balance 
of  the  body  and  head.  Applying  the  same  proportions  to  No.  13,  tlie 
head  and  body  together  would  have  been  12  feet.  In  a  letter  to  nie^ 
dated  October  27, 1875,  Mr.  Simms  confirmed  the  above  measurements, 
but  stated  that  the  long  arms  had  been  detached,  and  that  the  bases  of 
the  arms  measured  as  those  of  the  tentacular  arms  (they  had  previously 
been  cut  off  about  a  foot  from  the  head),  were  triangular  in  outline,  the 
sides  being  respectively  5,  6,  5  inches  in  breadth,  the  longest  or  outer 
side  being  convex  and  the  two  lateral  sides  straight.  He,  moreover,  says 
that  all  the  arms  were  covered  with  large  suckers /rom  the  hose  outward. 
Hence,  it  is  probable  that  he  made  a  mistake  as  to  these  stumps,  and 


Digitized  by  VjOOQlC 


[13]   CEPHALOPODS  OP  NOETHEASTEBK  COAST  OP  AMERICA.  223 

that  they  really  belonged  to  a  pair  of  sessile  arms.  Probably  the  tentac- 
ular arms,  when  extended,  had  been  cut  off  so  dose  to  their  contractile 
bases  that  their  stamps  had  afterwards  become  contracted  within  their 
basal  pouches,  and  were  therefore  overlooked.  He  adds  that  the  body 
was  3  feet  broad  (doubtless  it  was  much  flattened  from  its  natural  form), 
and  that  the  measurements  were  made  while  the  body  lay  upon  uneven 
ground,  so  that,  its  exact  length  could  not  be  easily  ascertained,  and 
that  the  caudal  fin  had  been  cut  off  at  its  base.  As  the  tail-fins  of  Nos. 
5  and  14  were  about  one-fifth  the  length  of  the  rest  of  the  body  and  the 
head  together,  this  specimen,  if  belonging  to  either  of  those  species, 
should  have  been  about  12  feet  firom  the  base  of  the  arms  to  the  tip  of 
the  tail. 

The  large  sucker  in  my  possession  is  1  inch  in  diameter  across  the 
denticulated  rim,  and  in  form  and  structure  agrees  closely  with  those 
descaribed  and  figured  by  me  from  the  tentacular  arms  of  !Nos.  4,  5,  and 
14  (Plate  IV,  figures  1,  4,  and  Plate  IX,  figures  1, 1  a). 

The  jaws  are  still  attached  together,  in  their  natural  position,  by  the 
cartilages.  They  agree  very  closely  in  form  with  the  large  jaws  of  Archi- 
teuthis  prineeps  V.  (No.  10),  figured  on  Plate  XI,  but  they  are  about  one- 
tenth  smaller. 

No.  14. — Catalina  specimen,  1877.    {Arehiteuthis  prineeps.) 

Plates  Vra-X. 

A  nearly  perfect  specimen  of  a  large  squid  was  found  cast  ashore,  after 
a  severe  gale,  at  Catalina,  Trinity  Bay,  Newfoundland,  September  22, 
1877.  It  was  living  when  found.  It  was  exhibited  for  two  or  three 
days  at  Saint  John's,  and  subsequently  was  carried  in  brine  to  New 
York,  where  it  was  purchased  by  Kdche  &  Brother,  for  the  New  York 
Aquarium.  There  I  had  an  opportunity  to  examine  it  very  soon  after 
its  arrival.*  I  am  also  indebted  to  the  proprietors  of  the  aquarium  for 
some  of  the  loose  suckers.  Other  suckers  from  this  specimen  were  sent 
to  me  from  Newfoundland,  by  the  Kev.  M.  Harvey.  Although  some- 
what mutilated,  and  not  in  a  very  good  state  of  preservation  when  re- 
ceived, it  is  of  gteat  interest,  being,  without  doubt,  the  largest  and  best 
specimen  ever  preserved.  The  Catalina  specimen,  when  fresh,  t  was  9.5 
feet  from  tip  of  tail  to  base  of  arms ;  circumference  of  body,  7  feet ;  cir- 
cumference of  head,  4  feet ;  length  of  tentacular  arms,  30  feet ;  length  of 

•  See  American  Journal  of  Science  and  Arts,  vol.  xiv,  p.  425,  November,  1877.  When 
esamined  by  me  it  was  loose  in  a  tank  of  alcohol.  Dr.  J.  B.  Holder  gave  me  valuable 
aasistanoe  in  making  this  examination,  and  also  made  one  of  the  drawings  of  the  caudal ' 
fin.  It  was  afterwards  "prepared"  for  exhibition  by  a  taxidermist,  who  misplaced ' 
the  arms,  siphon,  and  other  parts,  and  inserted  two  large,  round,  flat,  red  eyes  close 
together  on  the  top  of  the  head !  Continued  soaking  in  strong  alcohol  had  reduced  its 
dimensions  to  about  one-half  their  former  measurements  when  examined  by  me  two 
years  later. 

t  Measurements  of  the  freshly-caught  specimen  were  made  by  the  Ber.  M.  Harvey, 
at  Saint  John's^  said  oommunicated  to  me. 
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longest  sessile  arms  (ventral  ones!),  11  feet;  circumference  at  base,  17 
inches ;  circumference  of  tentacular  arms,  5  inches ;  at  their  expanded 
portions,  8  inches ;  length  of  upper  mandible,  5.25  inches ;  diameter  of 
large  suckers,  1  inch;  diametier  of  eye-openings,  6  inches.  The  eyes 
were  destroyed  by  the  captors.  It  agrees  in  general  appearance  with 
A.  Harveyi  (No.  5),  but  the  caudal  fin  is  broader  and  somewhat  less 
acutely  pointed  than  in  that  species,  as  seen  in  No*  5 ;  it  was  2  feet  and 
0  inches  broad,  when  fresh,  aud  broadly  sagittate  in  form.  The  dried 
rims  of  the  large  suckers  are  white,  with  very  acutely  serrate  margins; 
the  small  smooth-rimmed  suckers,  with  their  accompanying  tubercles, 
are  distantly  scattered  along  most  of  the  inner  face  of  the  tentacular 
anus,  the  last  ones  noticed  being  19  feet  from  the  tips.  The  sessile 
arms  pre^nt  considerable  disparity  in  length  and  size,  the  ventral  ones 
being  somewhat  larger  and  longer  than  the  others,  which  were,  how- 
ever, more  or  less  mutilated  when  examined  by  me ;  the  serrations  are 
smaller  on  the  inner  edge  than  on  the  outer  edge  of  the  suckers.  On  th6 
smaller  suckers  beyond  the  middle  of  the  arms  the  inner  edge  is  without 
serrations. 

No.  15.— Hammer  Cove  specimen,  1870. 

In  a  letter  from  Eev.  M.  Harvey,  dated  August  25,  1877,  he  states 
that  a  big  squid  was  cast  ashore  November  20, 1876,  at  Hammer  Cove, 
on  the  southwest  arm  of  Green  Bay,  in  Notre  Dame  Bay,  Newfoundland. 
When  first  discovered  by  his  informant  it  had  already  been  partiaUy 
devoured  by  foxes  and  sea-birds.  Of  the  body,  a  portion  5  feet  long 
remained,  with  about  2  feet  of  the  basal  part  of  the  arms.  The  head 
was  18  inches  broad ;  tail,  18  inches  broad ;  eye-sockets,  7  by  9  inches; 
stump  of  one  of  the  arms,  3.5  inches  in  diameter. 

The  only  portion  secured  was  a  piece  of  the  ^pen'  about  16  inches 
long,  which  was  given  to  Mr.  Harvey. 

No.  16.— Lanoe  Cove  specimbn,  1877.     (Architeuihis  prinoepsf^.) 

In  a  letter  dated  November  27, 1877,  Mr.  Harvey  gives  an  accoant 
of  another  specimen  which  was  stranded  on  the  shore  at  Lance  Cove, 
Smith's  Sound,  Trinity  Bay,  about  twenty  miles  farther  up  the  bay  than 
the  locality  of  the  Catalina  Bay  specimen  (No.  14).  He  received  his  in. 
formation  from  Mr.  John  Duflfet,  a  resident  of  the  locality,  who  was  one 
of  the  persons  who  found  it  and  measured  it.  His  account  is  as  follows : 
"On  November  21, 1877,  early  in  the  morning,  a  ^big  squid'  was  seen 
on  the  beach  at  Lance  Cove,  still  alive  and  struggling  desperately  to 
escape.  It  had  been  borne  in  by  a  ^spring  tide'  and  a  high  indioro 
wind.  In  its  struggles  to  get  off  it  ploughed  up  a  trench  or  furrow 
about  30  feet  long  and  of  considerable  depth,  by  the  stream  of  water 
that  it  ejected  with  great  force  from  its  siphon.  When  the  tide  receded 
it  died.  Mr.  Duffet  measured  it  carefully,  and  found  that  the  body  was 
nearly  11  feet  long  (probably  including  the  head),  the  tentacul^:  arms 
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33  feet  long.  He  did  not  measure  the  short  arms,  but  estimated  t-hem 
at  13  feet,  and  that  they  were  much  thicker  than  a  man's  thigh  at  their 
bases.  The  people  cat  the  body  open  and  it  was  left  on  the  beach.  It 
is  an  ont-of-the-way  place,  and  no  one  knew  that  it  was  of  any  value. 
Otherwise  it  could  easily  have  been  brought  to  Saint  John's  with  only 
the  eyes  destroyed  and  the  body  opened."  It  was  subsequently  carried 
off  by  the  tide,  and  no  portion  was  secured. 

This  was  considerably  larger  than  the  Gatalina  specimen. 

The  great  thickness  of  the  short  arms  of  this  specimen,  and  of  some 
of  the  others,  indicates  a  species  distinct  from  A.  Harveyiy  unless  the 
sexes  of  that  species  differ  more  than  is  usual  in  this  respect  among 
the  smaller  squids.  The  length  of  the  sessile  arms,  if  correctly  stated, 
would  indicate  that  this  specimen  belonged  to  A.princeps,  In  the 
female  Ommastrephes  illecebrosuSj  the  common  northern  squid,  the  head 
is  usually  larger,  the  short  arms  are  stouter,  and  the  suckers  are  often 
Lurger  than  in  the  male,  of  the  same  length. 

2^0.  17.— Trinity  Bay  specimen,  1877. 

Mr.  Harvey  also  states  that  he  had  been  informed  by  Mr.  Duffet  that 
another  very  large  *big  squid'  was  cast  ashore  in  October,  1877,  about 
five  miles  farther  up  Trinity  Bay  than  the  last.  It  was  cut  up  and  used 
for  manure.  No  portions  are  known  to  have  been  preserved,  and  no 
measurements  were  given. 

No.  18.— Thimble  Tickle  specimen,  1878. 

The  capture  of  this  specimen  has  been  graphicaUy  described  by  Mr. 
Harvey,  in  a  letter  to  the  Boston  Traveller  of  January  30, 1879: 

"On  the  2d  day  of  November  last^  Stephen  Sherring,  a  fisherman 
residing  in  Thimble  Tickle  (Notre  Dame  Bay),  not  far  from  the  locality 
where  the  other  devil-fish  (No.  19)  was  cast  ashore,  was  out  in  a  boat 
with  two  other  men;  not  far  from  the  shore  they  observed  some  bulky 
object,  and,  supposing  it  might  be  part  of  a  wreck,  they  rowed  toward 
it,  and,  to  their  horror,  found  themselves  close  to  a  huge  fish,  having 
large  glassy  eyes,  which  was  making  desperate  efforts  to  escape,  and 
churning  the  water  into  foam  by  the  motion  of  its  immense  arms  and 
tail.  It  was  aground  and  the  tide  was  ebbing.  From  the  funnel  at  the 
back  of  its  head  it  was  ejecting  large  volumes  of  water,  this  being  its 
method  of  moving  backward,  the  force  of  the  stream,  by  the  reaction 
of  the  surrounding  medium,  driving  it  in  the  required  direction.  At 
times  the  water  jCrom  the  siphon  was  black  as  ink.  • 

^Finding  the  monster  partially  disabled,  the  fishermen  plucked  up 
courage  and  ventured  near  enough  to  throw  the  grapnel  of  their  boat, 
the  sharp  fiukes  of  which,  having  barbed  points,  sunk  into  the  soft 
body.  To  the  grapnel  they  had  attached  a  stout  rope,  which  they  had 
carried  ashore  and  tied  to  a  tree,  so  as  to  prevent  the  fish  fipom  going 
S.  Miss.  59 15 
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out  with  the  tide.  It  was  a  happy  thoaght,  for  the  devil-fish  foand 
himself  effectually  moored  to  the  shore.  His  starugg^es  were  terrific  as 
he  fluug  his  ten  arms  about  in  dying  agony.  The  fishermen  took  eare 
to  keep  a  respectful  distance  from  the  long  tentacles,  which  erer  and 
anon  darted  out  like  great  tongues  from  the  central  mass.  At  lengtti 
it  became  exhausted,  and  as  the  water  receded  it  expired. 

^^The  fishermen,  alas!  knowing  no  better,  proceeded  to  convert  it 
into  dog's  meat.  It  was  a  splendid  specimen — ^the  largest  yet  taken^ 
the  body  measuring  20  feet  from  the  beak  to  the  extremity  of  the  taiL 
It  was  thus  exactly  double  the  size  of  the  New  York  specimen  [No.U], 
and  5  feet  longer  than  the  one  taken  by  Budgell.  The  circumference 
of  the  body  is  not  stated,  but  one  of  the  arms  measured  35  feet.  This 
must  have  been  a  tentacle.'' 

Xo.  19.— Three  Arms  specimen,  1878.    {ArcMteuihU  prinegpst) 

Mr.  Harvey  has  also  given  an  account  of  this  specimen  in  the  same 
letter  to  the  Boston  Traveller,  referred  to  under  No.  18.  This  one  was 
found  cast  ashore,  after  a  heavy  gale  of  wind,  December  2, 1878,  by  Mr. 
William  Budgell,  a  fisherman,  residing,  at  a  place  called  Three  Arms, 
on  the  south  arm  of  Notre  Dame  Bay.  It  was  dead  when  found,  and 
was  cut  up  and  used  for  dog-meat    ]VIr.  Harvey's  account  is  as  follows: 

"  My  informant,  a  very  intelligent  person,  who  was  on  a  visit  in  that 
quarter  on  business,  arrived  at  Budgell's  house  soon  after  he  had 
brought  it  home  in  a  mutilated  state,  and  carefully  measured  some  por- 
tions with  his  own  hand.  He  found  that  the  body  measured  15  feet 
from  the  beak  to  the  end  of  the  tail,  which  is  5  feet  longer  than  the 
New  York  specimen.  The  circumference  of  the  body  at  its  thickest 
part  was  12  feet.  He  found  only  one  of  the  short  arms  perfect,  which 
was  16  feet  in  length,  being  5  feet  longer  than  a  similar  arm  of  the 
New  York  specimen,  and  he  describes  it  as  Hhicker  than  a  man's 
thigh.'" 

The  statement  that  the  sessile  arms  were  longer  than  the  head  and 
body  together,  indicates  that  this  was  a  specimen  of  A.  princtpsj  like 
No.  14,  but  larger. 

No.  20.— Banquereau  specimen,  1879. 

This  consists  of  the  terminal  part  of  a  tentacular  arm,  which  was  taken 
by  Capt.  J.  W.  Collins  and  crew  of  the  schooner  "  Marion  "  fr©m  the 
stomach  of  a  large  and  voracious  fish  (Alepidosaurusferox)^  together  with 
the  first  specimen  discovered  of  the  remarkable  squid,  Histioteuthis 
CoUimii  V.  The  fi6h  was  taken  on  a  halibut  trawMine,  north  latitude  42P 
49',  west  longitude  62o  57',  off  Nova  Scotia,  January,  1879.  This  ftag- 
ment,  after  preservation  in  strong  alcohol,  now  measures  18  indies  in 
length.  It  includes  all  the  terminal  club,  and  a  portion  of  the  naked 
arm  below  it.  This  club  is  narrow,  measuring  but  .76  of  an  inch  across  its 
front  side,  while  the  naked  arm  is  1.25  broad,  and  rather  flat,  where  cut 
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off.  From  the  commencement  of  the  large  suckers  to  the  tip  it  meas- 
ures 9.25  inches.  It  had  lost  most  of  its  suckers,  so  that  it  cannot  be 
identified  with  certainty.  Part  of  the  large  suckers  and  some  of  the 
marginal  ones  still  remain,  though  the  homy  rings  are  gone.  Diameter 
of  large  suckers,  .50  of  an  inch ;  of  marginal  ones,  about  .13  of  an  inch. 
The  suckers  have  the  same  form  and  arrangement  as  in  the  larger  spec- 
imens of  Architeuthis.    It  may  have  belonged  to  a  young  A.  Harvey l. 

STo.  21.— Cape  Sable  specimen.    {Sthemteuthis  megaptera  V.) 

Plate  XVI. 

This  specimen  was  found  thrown  on  the  shore,  near  Cape  Sable,  Xova 
Scotia,  after  the  very  severe  gale  in  which  the  steamer  "  City  of  Boston" 
was  lost  several  years  ago.  It  is  preserved  in  alcohol,  entire  and  in 
good  condition,  in  the  Provincial  Museum  at  Halifax,  where  it  is  well 
exhibited  in  a  large  glass  jar.  It  is  the  type-specimen  of  Architeiithis 
megapteroj  described  by  me,  September,  1878.*  It  is  a  comparatively 
small  species,  its  total  length  being  but  43  inches ;  its  head  and  body 
together,  19  inches ;  body  alone,  14  inches  j  its  tentacular  arms,  22  and 
24  inches ;  short  arms,  from  6.5  to  8.5  inches  j  tail-fin,  13.5  inches  broad 
and  Gioches  long. 

This  species  differs  widely  from  all  the  others  in  the  relatively  enor- 
mous size  and  breadth  of  its  caudal  fin,  which  is  nearly  as  broad  as  the 
body  is  long,  and  more  than  twice  as  broad  as  long.  It  has  been  made 
the  type  of  a  new  generic  group. 

'So.  22.— Beigus  specimen,  1879. 

Mr.  Harvey  states  that  portions  of  another  large  squid  were  cast  ashore 
near  Brigos,  Conception  Bay,  in  October,  1879. 

Two  of  the  short  arms,  each  measuring  8  feet  in  length,  were  found 
with  other  mutilated  parts,  after  a  storm. 

Kg.  23.— James's  Cove  specimen,  1879. 

From  Mr.  Harvey  I  have  also  very  recently  received  an  account  of 
anotiier  specimen,  which  was  captured  entire,  about  the  first  of  Novem- 
ber 1879,  at  James's  Cove,  Bonavista  Bay,  IS^ewfoundland.  It  seems  to 
have  been  a  fine  and  complete  specimen,  about  the  size  of  the  Catalina 
Bay  specimen  (No.  14).  Unfortunately,  the  fishermen,  as  usual,  indulged 
immediately  in  their  propensity  to  cut  and  destroy,  and  it  is  doubtful  if 
any  portion  wa«  preserved.  The  account  referred  to  was  published  in 
the  Morning  Chronicle  of  Saint  John's,  Newfoundland,  December  9, 1879, 
and  was  credited  to  the  Harbor  Grace  Standard.  The  author  of  the 
article  is  not  given.  The  following  extract  contains  all  that  is  essential : 
"A  friend  at  Musgrave  Town  sends  us  the  following  particulars  relative 
to  the  a'lpture  of  a  big  squid  at  James's  Cove,  Goose  Bay,  about  a  month 


'American  Journal  of  Science;  xvi,  p.  307, 1878. 
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ago.  Our  correspondent  says :  \  Mr.  Thomas  Moores  and  several  otLen 
saw  something  moving  about  in  the  water,  not  far  from  the  stage.  Get- 
ting into  a  punt  they  went  alongside,  when  they  were  surprised  to  see  a 
moDstrous  squid.  One  of  the  men  struck  at  it  with  an  oar,  and  it  im- 
mediately struck  for  the  shore,  and  went  quite>upon  the  beach.  The 
men  then  succeeded  in  getting  a  rope  around  it,  and  hauled  it  quite 
ashore.  It  measured  38  feet  altogether.  The  body  was  about  9  feet  in 
length,  and  two  of  its  tentacles  or  horns  were  29  feet  each.  There  were 
several  other  smaller  horns,  but  they  were  not  so  long.  The  body  was 
about  6  feet  in  circumference.  When  I  saw  it,  it  was  in  the  water,  and 
was  very  much  disfigured,  as  one  of  the  men  had  thoughtlessly  cut  off 
the  two  longest  tentacles,  and  had  ripped  the  body  partly  open,  thereby 
completely  spoiling  the  appearance  of  the  creature.  The  foregoing  par- 
ticulars I  obtained  from  Mr.  Moores.^  ^ 

No.  24.— The  Grand  Banks  specimen,  1880. 

Plate  V,  figures  5-7.    Plate  VI. 

This  specimen,  which  I  have  designated  as  No.  24,  was  found,  dead 
and  mutilated,  floating  at  the  surface,  at  the  Grand  Banks  of  Newfound- 
land, April,  1880,  by  Capt.  O.  A.  Whitten  and  crew  of  the  schooner  **Wm. 
H.  Oakes,"  and  by  them  it  was  well  preserved  and  presented  to  the 
United  States  Commission  of  Fish  and  Fisheries.  It  is  of  great  inter- 
est, because  it  furnishes  the  means  of  completing  the  description  of  parts 
that  were  lacking  or  badly  preserved  in  the  larger  specimens,  especially 
the  sessile  arms  and  the  buccal  membranes. 

The  specimen  consists  of  a  part  of  the  head,  tvith  all  the  arms  attached, 
and  with  the  suckers  in  a  good  state  of  preservation  on  all  the  arms, 
though  the  tips  of  all  the  short  arms,  except  the  left  of  the  second  pair, 
are  destroyed,  and  all  of  the  arms  are  more  or  less  injured  on  their  outer 
surfaces.  The  jaws  and  buccal  membranes,  with  the  odontophore  and 
oesophagus,  are  intact.  Parts  of  the  cartilaginous  skull,  with  some  of 
the  ganglia  and  the  collapsed  eyes,  are  present,  but  the  external  surfieice 
of  the  head  is  gone  and  the  eyelids  are  badly  mutilated.  No  part  of  the 
body  was  preserved.  The  tentacular  arms,  with  aU  the  suckers,  are  m 
good  preservation.  XTnfortunately,  the  distal  portions  of  both  the  ven- 
tral arms  had  l>een  destroyed,  so  that  the  sex  could  not  be  determined. 
The  color  of  the  head,  so  far  as  preserved,  and  of  the  external  surfaces 
of  the  sessile  arms,  is  much  like  that  of  the  common  squids. 

Beproduction  of  lost  parts. 

This  creature  had  been  badly  mutilated  long  before  its  death,  as  its 
healed  wounds  show,  and  to  this  fact  many  of  the  imperfections  of  the 
si>ecimeu  are  due.  At  the  time  of  its  death,  or  subsequently,  the  ex- 
tremities of  the  ventral  arms  and  of  the  third  right  arm  appear  to  have 
been  destroyed,  besides  other  injuries.    But  both  the  dorsal  arms  and 
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both  the  lateral  arms  of  the  left  side  had  previously  been  truncated  at 
12  to  13  inches  from  their  bases.  The  ends  had  not  only  healed  up  en- 
tirely, but  each  one  had  apparently  commenced  to  reproduce  the  lost 
porticm.  The  reproduced  part  consists,  in  each  case,  of  an  elongated, 
acute,  soft  papilla,  arising  from  the  otherwise  obtuse  end  of  the  arm. 
At  its  base  one  or  two  small  suckers  have  already  been  reproduced,  and 
minute  rudiments  of  others  can  be  detected  on  some  of  them.  Whether 
these  arms  would  have  been  perfectly  restored  in  course  of  time  is,  per- 
haps, doubtful,*  but  there  can  be  no  doubt  that  a  partial  restoration 
would,  at  least,  have  been  effected.  On  the  basal  half  of  several  of  the 
arms  some  of  the  suckers  had  also  been  previously  lost,  and  these  were  all 
in  the  process  of  restoration.  The  restored  suckers  were  mostly  less  than 
one-half  the  diameter  of  those  adjacent,  and  in  some  cases  less  than  one- 
third.  Among  the  restored  suckers  were  some  malformations.  One  has 
a  doable  aperture,  with  a  double  homy  rim.  In  one  case  two  small  suck- 
ers, with  pedicels  in  close  contact,  occupy  the  place  of  a  single  sucker. 
In  another  instance  a  small  pediceled  sucker  arises  from  the  pedicel  of 
a  larger  one,  near  its  base. 

Nos.  25,  26j  &c. 

Architeuthis  abundant  in  1875  at  the  Orand  Banks. 

Prom  Capt.  J.  W.  Collins,  now  of  the  United  States  Fish  Commission, 
I  learn  that  in  October,  1875,  an  unusual  number  of  giant  squids  were 
found  floating  at  the  surface  on  the  Grand  Banks,  but  mostly  entirely 
dead  and  more  or  less  mutilated  by  birds  and  fishes.  In  very  few  cases 
they  were  not  quite  dead,  but  entirely  disabled.  These  were  seen  chiefly 
between  north  latitude  44°  and  44°  SC,  and  between  west  longitude  49<^ 
SC  and  49^  SC.  Ho  believes  that  between  25  and  30  specimens  were 
secured  by  the  fleet  from  Gloucester,  Mass.,  and  that  as  many  more  were 
probably  obtained  by  the  vessels  from  other  places.  They  were  cut  up 
and  used  as  bait  for  codfish.  For  this  use  they  are  of  considerable  value 
to  the  fishermen.  Captain  Collins  was  at  that  time  in  command  of  the 
schooner  "  Howard,''  which  secured  five  of  these  giant  squids.  These 
were  mostly  from  10  to  15  feet  long,  not  including  tlie  arms,  and  aver- 
aged about  18  inches  in  diameter.  The  arms  were  almost  always  muti- 
lated. The  x)ortion  that  was  left  was  usually  3  to  4  feet  long,  and  at  the 
base  about  as  large  as  a  man's  thigh. 

One  specimen  (]S"o.  25),  when  cut  up,  was  packed  into  a  large  hogs- 
head-tub having  a  capacity  of  about  75  gallons,  which  it  filled.  This 
tub  was  known  to  hold  700  pounds  of  codfish.  The  gravity  of  the  ArcU- 
tftJ^is  is  probably  about  the  same  as  that  of  the  fish.  This  would  indicate 
more  nearly  the  actual  weight  of  one  of  these  creatures  than  any  of  the 

•That  mutilations  of  the  arms  in  species  of  Octopus  are  regularly  restored  is  well 
known,  hat  it  has  been  stated  by  Steenstrap  that  this  does  not  occur  in  the  teu-armed 
iorms.    I  have  repeatedly  observed  such  restorations  in  Loligo  and  Onimodirej^heB, 
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mere  estimates  that  have  been  made,  which  are  usoally  much  too  great 
Allowing  for  the  parts  of  the  arms  that  had  been  destroyed,  this  sped* 
men  would,  probably,  have  weighed  nearly  1,000  pounds. 

Among  the  numerous  other  vessels  that  were  fortunate  in  securing 
this  kind  of  bait.  Captain  Collins  mentions  the  following: 

The  schooner  *^  Sarah  P.  Ayer,"  Captain  Oakly,  took  one  or  two. 

The  "  E.  R.  Nickerson,"  Captain  McDonald,  secured  one  that  had  its 
arms  and  was  not  entirely  dead,  so  that  it  was  harpooned.  Its  tentac- 
ular arms  were  36  feet  long  (jSTo.  26). 

The  schooner  ^'  Tragabigzanda,"  Captain  Mallory,  secured  three  in  one 
afternoon.    These  were  8  to  12  feet  long,  not  including  the  arms. 

These  statements  are  confirmed  by  other  fishermen,  some  of  whom 
state  that  the  ^'  big  squids  ^  were  also  common  during  the  same  season 
at  the  '<  Flemish  Cap,"  a  bank  situated  some  distance  northeast  from  the 
Grand  Banks. 

Tbe  cause  of  so  great  a  mortality  among  these  great  Oephalopods  can 
only  be  conjectured.  It  may  have  been  due  to  some  disease  epidemic 
among  them,  or  to  an  unusual  prevalence  of  deadly  parasites  or  other  ene- 
mies. It  is  worth  while,  however,  to  recall  the  fact  that  these  were  ob- 
served at  about  the  same  time,  in  autumn,  when  most  of  the  specimens 
have  been  found  cast  ashore  at  Newfoundland  in  diffef'ent  years.  This 
time  may,  perhaps,  be  just  subsequent  to  their  season  for  reproduction, 
when  they  would  be  so  much  weakened  as  to  be  more  easily  overpowered 
by  parasites,  disease,  or  other  unfavorable  conditions. 

Histioteathis  CoUinsii  Verrill. 

In  addition  to  the  foregoing  examples,  all  of  which,  except  Xo.  21,  are 
believed  to  be  referable  to  the  genus  ArchiteuthiSy  I  have,  in  former  arti- 
cles* described  a  very  remarkable  large  squid,  belonging  to  the  genus 
HistioteuthiSj  in  which  a  broad  thin  membrane  or  web  unites  the  six 
upper  arms  together  nearly  to  their  tips,  while  the  lower  ones  have  a 
shorter  web  uniting  them  to  the  rest.  Although  small,  when  contrasted 
with  the  gigantic  specimens  of  ArchiteuthiSy  it  is  considerably  larger 
than  any  of  the  common  small  squids,  and  as  it  inhabits  the  same  locali- 
ties with  ArchiteuthiSy  and  has  some  points  of  resemblance  to  the  latter 
genus,  especially  in  having  the  smooth-rimmed  suckers  for  uniting  to- 
gether the  loug  tentacular  arms,  I  have  thought  it  best  to  mention  it  in 
this  part  of  my  article,  in  connection  with  the  species  of  ArchiteutkiA. 
The  only  specimen  known  was  obtamed  (with  No.  20)  from  the  stomach 
of  a  large  and  voracious  fish  {Alepidosaurusferox)y  having  a  formidable 
array  of  long,  sharp  teeth,  eminently  adapted  for  the  capture  of  such 
prey.  It  was  taken  by  Capt  J.  W.  Collins  and  crew,  of  the  schooner 
*' Marion,'^  in  deep  water  off  the  coast  of  Nova  Scotia,  and  presented  to 
the  United  States  Fish  Commission.  This  species  (Jff.  CoUinsii)  is  fig- 
ured on  Plate  XXIII,  and  will  be  described  farther  on. 

♦American  JooxdaI  of  Science,  \ial.  xvii,  p.  241, 1879;  vol.  xix,  p.  29,  pL  14, 1880; 
Trans.  Conn.  Acad.,  vol.  r,  pp.  195,  234,  pi.  22. 
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MoroteathiB  robusta  (Doll,  sp.)  Yerrin. 

In  this  connection  I  may  also  refer  to  a  gigantic  Pacific  Ocean  species, 
obtained  by  Mr.  W.  H.  Dall,  on  the  coast  of  Alaska,  in  1872,  which 
will  be  described  as  fully  as  possible  in  another  part  of  this  article, 
when  discussing  the  foreign  species  of  large  Cephalopods  (see  Plates 
XTTT  and  XIV).  Three  specimens  were  observed  and  measured  by  Mr, 
DalL  The  largest  one  measured,  from  the  base  of  the  arms  to  the  end  of 
the  body,  S.5  feet.  The  ends  of  all  the  arms  had  been  destroyed  in  all  the 
specimens.  It  was  origintdly  t  briefly  described  by  me  under  Mr.  Ball's 
MSS.  name,  Ommastrephes  robustusy  but  a  more  careful  study  of  the 
parts  preserved,  especially  the  *  cone'  of  the  *pen'  and  the  odontophore, 
convinced  me  that  it  belongs  to  the  family  TeuihidWy  characterized 
especially  by  having  rows  of  sharp  claws  or  hooks  on  the  ^dub'  of  the 
tentacular  arms,  instead  of  suckers.  |  It  was  of  special  interest,  to  add 
another  generic  type  to  the  list  of  gigantic  species. 

t  American  Jonmal  of  Science,  toI.  xil,  p.  236, 1876. 
I  Trans.  Conn.  Acad.,  toLy.,  p.  246. 
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SPECIAL  DESCRIPTIONS  OF  THE  ATLANTIC  COAST  SPECIES. 
Architeuthifl  Steenstmp. 

Architeuthus  Steenstrap,  Oplysninger  om  Atlanter,  CoUossale  BlsBkBpratter, 
Forhandlinger  Skand.  Natarf.|  1856^  vol.  vii,  p.  182,  Christiana,  1(557  (name 
proposed,  but  no  generic  characters  given). 

ArchiteuthU  Harting,  Verh.  K.  Akad.,  Weten.,  Natunrk.,  IX,  1860. 

MegaloteuihiB  Kent,  Proc.  Zool.  Soc,  London,  1874,  p.  178  (no  generic  charac- 
ters given). 

Size  large.  Body  stout,  nearly  round,  swollen  in  the  middle.  Caudal 
fin,  in  the  typical  sx)ecies,  relatively  small,  sagittate.  Head  large, 
short.  Eyes  very  large,  oblong-ovate,  with  well-developed  lids  and  an- 
terior sinus.  Sessile  arms  stout,  their  suckers  large,  very  oblique,  with 
the  edges  of  the  homy  rings  strongly  serrate,  especially  on  the  outer 
margin.  The  suckers  of  the  basal  half  of  all  the  arms,  except  the  ven- 
tral ones,  differ  from  the  distal  ones  in  being  denticulated  all  around 
and  less  oblique.  The  margin  has  around  it  a  free-edged  membrane, 
which  closely  surrounds  the  denticles  when  the  sucker  is  used,  and 
allows  a  vacuum  to  be  produced.  Tentacular  arms  very  long  and  slender, 
in  extension,  the  proximal  part  of  the  club  furnished  with  an  irregular 
group  of  small,  smooth-rimmed  suckers,  intermingled  with  rounded 
tubercles  on  each  arm,  the  suckers  on  one  arm  corresponding  with  the 
tubercles  of  the  other,  so  that  by  them  the  two  arms  may  be  firmly 
attached  together  without  injury,  and  thus  used  in  concert ;  other  simi- 
lar suckers  and  tubercles,  doubtless  for  the  same  use,  are  distantly 
scattered  along  the  slender  part  of  these  arms,  one  sucker  and  one 
tubercle  occurring  near  together.  A  small  cluster  of  smooth-edged 
suckers  also  occurs  at  the  tips.  The  internal  shell  (imperfectly  known 
in  one  species  only)  has  a  thin  and  very  broad,  lanceolate  posterior 
blade,  expanding  forward  from  the  end,  with  divergent  ribs. 

This  genus  is  closely  allied  to  OmmastrepheSj  from  which  it  may  be 
best  distinguished  by  the  presence  of  the  peculiar  connective  suckers 
and  tubercles  for  uniting  the  tentacular  arms  together. 

ArchiteuthlB  Harveyi  VerriU.— (Harvey's  Giant  Sqnid.) 

MegdloteuthM  Harveyi  Kent,  Proc.  ZooL  Soc.  London,  1874,  p.  178. 
ArekiteuthU  manachus  VerriU,  Amer.  Journal  Science,  vol.  ix,  pp.  124,  177,  pi. 

2,  3,  4,  1875;  voL  xii,  p.  236,  1876.    American  Katnrsdist,  voL  ix,  pp. 

22,  78,  figs.  1-6,  10, 1875  (f  non  Steenstrup). 
Ommaatrephes  Harveyx  Kent,  Proc.  Zool.  Soc.  London,  1874,  p.  492. 
Ommastrephes  {Arahitmihia)  monaohua  Tryon,  Manual  of  Conchology,  vol.  1,  p. 

184,  pi.  83,  fig.  379,  pi.  84,  figs.  380-385,  1879.    (Descriptions  compiled  and 

figures  copied  from  the  papers  by  A.  E.  Y.) 
AnMteuihia  Harve^i  VerriU,  Trans.  Conn.  Acad.,  vol.  v,  pp.  197,  259,  pis.  13- 

16  a,  26, 187^'80.    Amer.  Journal  Science,  vol.  xix,  pp.  284,  287,  pi.  13, 

1880. 
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Plates  I— VI. 

The  diagnostic  characters  of  this  species,  so  far  as  determined,  are 
as  follows:  Sessile  arms  unequal  in  size,  nearly  equal  in  length,  de- 
cidedly shorter  than  the  head  and  body  together,  and  scarcely  as  long 
as  the  body  alone,  all  bearing  sharply  serrated  suckers;  their  tips 
slender  and  acute.  Tentacular  arms,  in  extension,  about  four  times  ad 
long  as  the  short  ones ;  about  three  times  as  long  as  the  head  and  body 
together.  Caudal  fin  small,  less  than  one- third  the  length  of  the  mantle, 
sagittate  in  form,  with  the  narrow  lateral  lobes  extending  forward 
beyond  their  insertions ;  the  posterior  end  tapering  to  a  long,  acute  tip. 
Jaws  with  a  smaller  notch  and  lobe  than  in  A.  princeps.  Larger  suck- 
ers, toward  the  base  of  the  lateral  and  dorsal  arms,  with  numerous  acute 
teeth  all  around  the  circumference,  all  similar  in  shape,  but  those  on 
the  inner  margin  smaller  than  those  on  the  outer.  Eemainder  of  the 
suckers  on  these  arms,  and  all  of  those  on  the  ventral  arms,  toothed 
on  the  outer  margin  only.    Sexual  characters  are  not  yet  determined. 

Special  description  of  the  specimen  No.  5. — ^The  preserved  parts  of  this 
specimen  (see  p.  8)  examined  by  me  are  as  follows:  The  anterior 
part  of  the  head,  with  the  bases  of  the  arms,  the  beak,  lingual  ribbon, 
&c.;  the  eight  shorter  arms,  but  without  the  suckers,  which  dropped  off 
in  the  brine,  and  are  now  represented  only  by  a  few  of  the  detached 
marginal  rings ;  the  two  long  tentacular  arms,  which  are  well  pre- 
served, with  all  the  suckers  in  place ;  the  caudal  fin ;  portions  of  the 
pen  or  internal  shell;  the  ink-bag;  and  pieces  of  the  body. 

The  general  appearance  and  form  of  this  species*  are  well  shown  by 

*  Mr.  W.  Saville  Kent,  flrom  the  popular  descriptions  of  this  species,  gave  it  new 
generic  and  speciiic  names,  viz,  Megaloteuthia  Harvei/iy  in  a  communication  made  to 
the  Zoological  Society  of  London,  March  3,  1874  (Proceedings  Zool.  Soc,  p.  178;  see 
also  Nature,  voL  ix,  p.  375,  March  12,  and  p.  403,  March  19).  My  former  identifica- 
tion was  based  on  a  comparison  of  the  jaws  with  the  jaws  of  A,  manachuSf  weU  fig- 
ured and  described  by  Steenstmp  in  proof-sheets  of  a  paper  which  is  still  unpub- 
lished, though  in  part  x)rinted  several  years  ago^Aud  referred  to  by  Har  ting.  The  agree- 
ment of  the  jaws  is  very  close  in  nearly  all  respects,  but  the  beak  of  the  lower  Jaw  is 
a  little  more  divergent  in  Steenstrup's  figure.  His  specimen  was  a  little  larger  than 
the  one  here  described,  and  was  taken  from  a  specimen  cast  ashore  at  Jutland  in 
1B53.  Mr.  Kent  was  probably  unacquainted  with  Steenstrup's  notice  of  that  specimen 
when  he  said  (Nature,  vol.  ix,  p.  403)  that  A,  numachus  "  was  instituted  for  the  recep- 
tion of  two  gigantic  Cephalopods  oast  on  the  shores  of  Jutland  in  the  years  1639  and 
1790,  and  of  which  popular  record  alone  remains.''  In  his  second  communication  to 
the  Zoological  Society  of  London,  March  18,  1874  (Proc.,  p.  490),  he  states  (on  the 
authority  of  Crosse  and  Fischer)  that  a  third  specimen  "  was  stranded  on  the  coast 
of  Jutland  in  1854,  and  upon  the  pharynx  and  beak  of  this,  the  only  parts  preserved, 
the  same  authority  founded  his  species  Architeuihis  dux,"  Tlie  specimen  here  referred 
to  is  evidently  the  same  that  Steenstrup  named  A,  monacftM^,  in  185G.  The  confusion 
in  reference  to  these  names  is  evidently  due  to  this  mistake. 

The  statement  that  ArchiUutkis  dux  Steenstrup  is  known  from  the  beak  alone  is  evi- 
dently erroneous.  Steenstrup  himself,  Harting,  and  Dr.  Packard,  in  their  articles  on 
this  subject,  all  state  that  the  suckers,  parts  of  the  arms,  and  the  internal  shell  or 
pen  were  preserved,  and  they  have  been  figured,  but  not  published,  by  Professor  Stecn- 
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Plates  I  and  II.  The  body  was  relatively  stout  Accordiog  to  the 
statement  of  Mr.  Harvey,  it  was,  when  firesh,  about  213""  (7  feet)  long 
and  5^  feet  in  circumference.  The  *tail'  or  caudal  fin  (Plate  I,  fig.  2, 
and  Plate  IV,  fig.  11)  is  decidedly  sagittate,  and  remarkably  small  in 
proportion  to  the  body.  It  is  said  by  Mr.  Harvey  to  have  been  55.9^"> 
(22  inches)  across,  but  the  preserved  specimen  is  considerably  smaller, 
owing,  undoubtedly,  to  shrinkage  in  the  brine  and  alcohol.  The  pos- 
terior termination  is  unusually  acute,  and  the  lateral  lobes  extend  for- 
ward considerably  beyond  their  insertion.  In  the  preserved  specimen 
tlie  total  length,  from  the  anterior  end  of  the  lateral  lobes  to  the  tip  of 
the  tail,  is  58.4'^  (23  inches) ;  from  the  lateral  insertions  to  the  tip,  48.2*^" 
(10  inches) 5  total  breadth,  about  38*^  (15  inches);  width  of  lateral  lobes, 
15.2^  (6  inches).  The  eight  shorter  arms,  when  fresh,  were,  accord- 
ing to  Mr.  Harvey's  measurements,  182.9^"  (6  feet)  long,  and  sell  of 
equal  length,*  but  those  of  the  different  pairs  were,  respectively, 
SJ.i^',  22.a«°,  20.3«»,  and  17.8'="  (10,  9,  8,  and  7  inches)  in  clrcumference.f 

Btrnp.  Halting  has  also  given  a  figure  of  the  lower  jaw,  copied  from  a  figure  by 
Steenstrop.  In  the  proof-sheets  that  I  have  seen  this  specimen  is  referred  to  a«  '*J. 
Uimt,^  bat  Harting  cites  it  as  A,  dux  Steenstrnp,  which  is  the  name  given  to  it  by 
^teen8trup  in  his  fiist  notice  of  it,  in  1856.  Therefore,  two  distinct  species  were  con- 
founded  under  this  name  by  Kent.  His  rejection  of  the  generic  name,  Archiie^ihis, 
migbt,  perhaps,  have  been  justified  on  the  ground  that  Steenstmp  had  never  pub* 
lished  any  definite  description  of  it,  and  that  he  had  mentioned  no  distinctive  generic 
cbaracten  in  his  brief  notice,  had  not  Harting's  article  given,  indirectly,  sufficient 
iflfoonation  to  justify  us  in  adopting  the  genus.  But  Kent's  genus  rests  on  no  better 
fooodation  than  Architeuthis^  for  he  gave  to  it  no  characters  that  can  be  considered 
generic  Actual  generic  characters  of  ArchitenlhU  were  first  given  in  my  articles  in  1875, 
but  those  then  given  for  the  pen  and  dentition  were  erroneous.  Previous  to  that  time 
no  characters  had  been  published,  either  by  Steenstrup,  Harting,  or  Kent,  sufficient  to 
distinguish  the  genus  from  Ommastrephes  and  LoUgo,  much  less  from  SthenoteathiSf  to 
which  it  is  most  closely  allied.  • 

I  have  more  recently  been  led  to  consider  our  species  distinct  from  the  true  A,  mo- 
rnukw  by  correspondence  with  Professor  Steenstmp,  from  whom  I  learn  that  the  cau- 
dal fin  in  his  species  does  not  agree  with  that  of  the  species  here  described,  and  that 
in  his  gpecies  the  ventral  arms  differ  from  the  others,  both  in  form  And  in  the  charac- 
ter of  the  suckers.  Certain  differences  in  the  arms  can  be  detected  in  the  photograx)h 
of  our  specimen  (reproduced  on  Plate  I),  in  which,  fortunately,  the  ventral  arms  are 
well  displayed.  Unless  these  differences  prove  to  be  sexual  characters,  which  is  not 
likely,  they  would  indicate  a  specific  difference.  Therefore,  I  have,  for  the  present, 
adopted  the  8]>ecifio  name  given  by  Kent  to  the  Newfoundland  specimens.  The  name 
was  given  as  a  well-merited  compliment  to  the  Rev.  M.  Harvey,  who  has  done  so  much 
to  bring  these  remarkable  specimens  into  notice.  Nevertheless,  it  is  probable  that 
wlien  the  original  specimens  of  A.  monachm  shaU  have  been  fuUy  described  and  fig- 
wed,  80  as  to  make  the  species  recognizable,  one  of  our  species  may  prove  to  be  iden- 
tical with  it.  At  present  I  am  unable  to  decide  whether  the  affinities  of  A.  monachus 
may  not  be  with  A.  princepa  rather  than  with  A,  Harveyi.  Recently  I  have  had  an  op- 
portnmty  to  study  the  suckers  of  a  young  specimen  of  our  species  (No.  24)  in  place. 
In  this  the  suckers  on  the  basal  part  of  the  ventral  arms  differ  from  the  corresponding 
onM  of  the  other  arms  in  being  denticulate  only  on  the  outer  side. 

*It  18  possible  that  they  may  have  been  originally  somewhat  unequal,  and  that 
mutilation  of  their  tips  made  them  appear  more  nearly  equal  than  they  were  in  lifo. 

♦In  the  original  statement  it  is  not  mentioned  to  which  pairs  of  arms  these  dimen- 
sions apply.    Aftor  having  been  five  years  in  alcohol,  the  ventral  arms  now  ja^easure  ^ 

Digitized  by  LjOOQiC 


236       EEPOET  OF  COMMISSIONER  OF   FISH  AND   FISHERIES      [26] 

They  are,  except  the  ventral,  compressed  trapezoidal  in  fonn^  and 
taper  very  gradually  to  slender,  acute  tips;  their  inner  &ces,  along  the 
proximal  half  of  their  length,  are  occupied  by  two  alternating  rows  of 
large,  obliquely  campanulate  suckers,  with  contracted  apertures,  «l^ 
vounded  by  broad,  oblique,  thin,  horny,  marginajl  rings,  much  broad» 
on  the  outer  side  than  on  the  inner,  and  armed  with  strong,  acute  teetii 
around  their  entire  circumference,  but  the  teeth  are  largest  and  most 
oblique  on  the  outside  (Plate  IV,  figs.  5-8).  The  suckers  gradually 
diminish  in  size  to  the  tips  of  the  arms,  where  they  become  very  small; 
those  toward  the  tips  of  the  arms  appear  to  have  been  denticulate  on 
the  outer  side,  and  entire,  or  nearly  so,  on  the  inner  margin.  The  v«i- 
tral  arms  still  have,  as  they  show  in  the  photograph,  the  inner  £gK» 
much  broader  than  it  is  in  the  others,  especially  near  the  base,  and 
they  ere  more  nearly  square  than  any  of  the  others.  Their  suckers  aie 
more  numerous,  farther  apart  transversely,  and  closer  together  in  the 
longitudinal  series,  there  being  about  46  on  the  proximal  half  (36  inches) 
of  each,  while  on  each  of  the  subventral  arms  there  are  only  about  30  on 
the  corresponding  portion;  the  suckers  also  diminish  rather  abruptly  in 
size  at  about  26  to  30  inches  from  the  base,  beyond  which  they  aie 
scarcely  more  than  half  as  large  as  those  on  the  second  and  third  pam 
of  arms,  at  the  same  distance  from  the  base;  it  is  probable,  judging 
from  the  small  specimen  (No.  24),  that  all  the  suckers  of  the  ventral 
arms  were  denticulate  only  on  the  outer  margin.  The  largest  of  these 
suckers  are  said  by  Mr.  Harvey  to  have  been  about  an  inch  in  diam- 
eter when  fresh.  The  largest  of  their  marginal  rings  in  my  possession 
are  16""  to  17""  in  diameter  at  the  serrated  edge,  and  18™™  to  21""  be- 
neath. 

The  horny  rings  are  yellowish  horn- color,  obUque,  and  more  than  twice 
as  high  on  the  back  side  as  in  front.  A  wide  peripheral  groove  runs 
entirely  around  the  circumference,  just  below  the  denticulated  margin; 
it  is  narrower  and  deeper  on  the  inner  side.  On  the  inner  side  of  the 
largest  kind  (c,  dy  6,  g)  the  edge  is  nearly  vertical,  and  the  denticles  point 
upward  or  are  but  slightly  incurved;  but  on  the  outer  side  the  edge  and 
denticles  are  bent  obliquely  inward;  along  the  lateral  sides  the  edge  is 
more  or  less  incurved,  and  the  denticles  are  inclined  more  or  less  forward, 
toward  the  inner  edge  of  the  sucker  (figs.  5, 6, 6a).  The  denticles  are  golden 
yellow,  or  when  dry  silvery  white;  those  on  the  outer  and  lateral  mar- 
gins are  largest,  flat,  lanceolate,  with  sharply  beveled  lateral  edges  and 
acuminate  tips ;  those  on  the  front  margin  are  shorter,  narrower,  acutely 
triangular,  and  in  contact  at  their  bases.  On  the  largest  of  these  suckers 
there  are  forty-eight  to  fifty  denticles.  Some  of  the  suckers  (figs.  7,  7a,  8) 
of  rather  smaller  size  (a,  b)  are  more  oblique,  with  the  outer  side  of  the 

7.5  Inclies  in  circninference,  and  one  of  the  lateral  ones  (perhaps  one  of  the  third  pair) 
8  inches.  The  marginal  membranes  and  crests  had  decayed,  apparently,  before  the 
arms  were  preserved.  The  terminal  portions  of  the  arms  are  also  gone,  so  that  their  real 
length  cannot  be  given. 
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liomy  rings  relatively  wider  and  more  incurved  5  the  denticles  of  the 
oater  margin  are  strongly  incurved  and  decidedly  narrower  and  more 
acute  than  the  lateral  ones,  which  are  broad-triangular ;  the  inner  or 
front  denticles  are  rather  smaller,  acute-triangular,  and  usually  inclined 
somewhat  inward.  On  these  there  are  forty  to  forty-six  denticles.  The 
rings  of  the  smaller  suckers  are  still  more  oblique  and  more  contracted 
at  the  aperture  than  those  of  the  larger  ones,  with  the  teeth  more  in- 
clined inward,  those  on  the  outer  margin  being  largest. 

Among  the  loose  sucker-rims  there  are  some  which  differ  from  the 
others  in  having  the  rim  more  oblique,  and  the  inner  edge  with  nearly 
obsolete  teeth.  These  suckers  of  the  second  kind  differ  from  the  cor- 
responding ones  of  A.  prineeps  in  having,  on  the  outer  margin,  more 
numerous,  more  slender,  and  sharper  teeth,  which  taper  regularly  from 
base  to  tip  and  are  not  so  flattened.  The  larger  of  these  sucker-rims 
(#)  are  14.5°""  in  diameter  across  the  base;  aperture,  9""';  height  at. back, 
7"*;  in  front,  2""°;  number  of  large  denticles  on  outer  margin,  ten  to 
fourteen ;  the  inner  margin,  except  in  the  smaller  ones,  is  either  flnely 
toothed  or  distinctly  crenulated,  and  there  are  usually  one  or  moi'e  irreg- 
ular, broad,  sharp  lobes  or  imperfect  teeth  on  the  lateral  margins.  The 
teeth  of  the  outer  margin  are  regular,  strongly  incurved,  tapering  from 
the  base  to  the  very  sharp  tips,  and  sharply  beveled  on  the  edges.  A 
smaller  one  (j),  IV"^  across  the  base  and  4.5'"™  across  the  aperture,  with 
height  of  back  6°"°,  has  five  regular  sharp  teeth  on  the  outer  mai'gin, 
two  broad  irregular  ones  on  each  side,  while  the  front  edge  is  nearly 
entire.  These  are  supposed  to  come  from  the  ventral  arms.  Others  (h) 
are  completely  intermediate  between  the  two  principal  forms,  having 
very  oblique  rims,  with  a  small  aperture,  but  distinctly  denticulate  all 
around,  the  denticles  on  the  inner  margin  being  distinctly  smaller  than 
on  the  outer. 

Metmtremenis  of  sucktr-rims  from  short  arms  (in  milUmeiersy 
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The  two  long  tentacular  arms  are  remarkable  for  their  slendemess  and 
great  length  when  compared  with  the  length  of  the  body.  Mr.  Harvey 
states  that  they  were  each  TSLS*^  (24  feet)  long  and  7*="  (2.75  inches)  in 
circumference  when  fresh.  In  the  brine  and  alcohol  they  have  shrunk 
greatly,  and  now  measure  only  411.5^'"  (13.5  feet)  in  length,  while  the 
circumference  of  the  slender  portion  varies  from  5.7""  to  7.25*^"*  (2.25  to 
3.25  inches).  These  arms  were  evidently  highly  contractile,  like  those 
of  many  small  species,  and  consequently  the  length  and  diameter  would 
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vary  greatly  according  to  the  state  of  contraction  or  relaxation.  The 
length  given  (24  feet)  probably  represents  the  extreme  length  in  an  ex- 
tended or  flaccid  condition,  such  as  usually  occurs  in  these  animals  soon 
after  death.  The  slender  portion  is  nearly  three-cornered  or  triquetral 
in  form,  with  the  outer  angle  rounded,  the  sides  slightly  concave,  tbe 
lateral  angles  prominent,  and  the  inner  face  a  little  convex  and  gener- 
ally smooth  (Plate  I,  fig.  1,  6  e.) 

The  terminal  portion,  bearing  the  suckers,  is  76.2^  in  length  and  ex- 
pands gradually  to  the  middle,  where  it  is  11.4'^"'  to  12.7'^'"  in  circwmfer- 
ence  (IS.S'^™  when  fresh)  and  3.9^  to  4.1*="  across  the  face.  The  sudrer- 
bearing  portion  may  be  divided  into  three  parts.  The  first  region  (t  to  i  i) 
occupies  about  17.8^"  (7  inches);  here  the  arm  is  rounded-triquetral, 
with  margined  lateral  angles,  and  gradually  increases  up  to  the  maxi- 
mum size,  the  inner  face  being  convex  and  bearing  about  forty  irregn- 
larlyjscattcred,  small,  flattened,  saucer-shaped  suckers,  attached  by  very 
short  pedicels,  and  so  placed  in  depressions  as  to  rise  but  little  above 
the  general  surface.  The  larger  ones  are  5"""  to  O"*"  in  external  diameter; 
3"""  across  aperture;  1.5"""  high.  The  smaller  ones  have  a  diameter  oi 
4""°;  aperture,  2.5""";  height,  1""».  The  homy  ring  (Plate  IV,  Figs.  9, 9a) 
is  circular,  thin,  and  of  about  uniform  breadth  all  around;  the  edge  is 
smooth  and  even,  slightly  everted ;  just  below  the  edge  there  is  a  groove 
all  around ;  below  this  a  prominent,  rounded  ridge  surrounds  the  pe- 
riphery, below  which  the  lower  edge  is  somewhat  contracted.  A  thicli, 
soft  membrane  surrounds  the  edge.  These  suckers  are  at  first  distandy 
scattered,  but  become  more  crowded  distally,  forming  six  to  eight  irreg- 
ular alternating  rows,  covering  the  whole  width  of  the  inner  fece,  which 
becomes  4.1*^  broad.  Scattered  among  these  suckers  are  about  an  equal 
number  of  low,  broad,  conical,  smooth,  callous  verruc®,  or  wart-like 
prominences,  rising  above  the  general  surface,  their  centra  elevatiou 
corresponding  in  form  and  size  to  the  apertures  of  the  adjacent  suckers* 
These,  without  doubt,  are  intended  to  furnish  secure  points  of  adhesioxi 
for  the  corresponding  suckers  of  the  opposite  arm,  so  that,  as  in  some 
other  genera,  these  two  arms  can  be  fastened  together  at  this  wrist-like 
I)ortion,  and  thus  may  be  used  unitedly.  By  this  means  they  must 
become  far  more  efficient  organs  for  capturing  their  prey  than  if  ttse<l 
separately.  The  absence  of  denticulations  prevents  the  laceration  of 
the  creature's  own  flesh,  which  the  sharp  teeth  of  the  other  suckers 
would  produce  under  pressure,  and  the  verrucje  prevent  the  lateral 
slipping,  to  which  unarmed  suckers  applied  to  a  smooth  surface  would 
be  liable.  Between  these  smooth  suckers  and  the  rows  of  large  ones 
there  is  a  cluster  of  about  a  dozen  small  suckers,  with  sharply  serrate 
margins,  fipom  5"""  to  8°""  in  diameter,  attached  by  slender  pedicels.  They 
are  arranged  somewhat  irregularly  in  four  rows,  those  X)f  the  oater 
rows  more  oblique,  and  corresponding  in  form  with  the  larger  marginal 
suckers. 

The  second  division  (ii  to  iii),  35.0''"  in  length,  succeeds  the  small  sudc- 
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ers.  Here  the  arm  is  flattened  on  the  face,  rounded  on  the  back,  and 
provided  with  a  sharp  dorsal  carina,  increa49ing  in  width  toward  the  tip. 
It  bears  two  alternating  rows  of  abont  twelve  very  large,  serrated  suck- 
ers, and  an  outer  tow  of  smaller  ones,  on  each  side,  alternating  with  the 
lai^  ones.  The  upper  edge  is  bordered  by  a  rather  broad,  regularly 
sealloped,  marginal  membrane,  the  scallops  corresponding  to  the  large 
suckers,  while  prominent  transverse  ridges,  midway  between  the  large 
sockers,  join  the  membrane  and  form  its  lobes.  On  the  lower  edge 
tiiere  is  a  narrower  and  thinner  membrane,  which  runs  all  the  way  to 
the  tip  of  the  arm.  In  one  (the  lower)  of  the  rows  of  large  suckers  there 
are  eleven,  and  in  the  other  ten,  above  20"'"  in  diameter.  The  former  row 
has  one  additional  sucker  at  its  proximal  end,  15^  in  diameter,  and 
three  others  at  its  distal  end,  respectively  16"^,  12"'",  and  8°*"  in  diameter. 
The  other  row,  of  ten  suckers,  ia  continued  by  a  proximal  sucker  10~°»  in 
diameter,  and  by  two  distal  ones,  respectively  15"""  and  13"""  in  diameter. 
The  number  of  large  suckers  in  each  row  may,  therefore,  be  counted 
as  12, 13,  or  14,  according  to  the  fancy  of  the  describer,  there  being  no 
weU-defined  distinction  between  the  larger  and  smaller  ones  in  either 
row.  The  largest  suckers,  along  the  iniddle  of  the  rows,  are  from  24°"" 
to  2Xjr^  in  diameter  (Plate  IV,  fig.  4,  a).  They  are  attached  by  slender  but 
strong  pedicels,  about  lO"*"  long  and  6"»"  to  7""  in  diameter.  The  outer 
or  back  side  of  these  suckers  is  16"""  to  18"""  high;  the  inner  side  10 "^^^  to 
11«",  so  that  the  rim  is  about  24"""  to  28™"  above  the  surface  of  the  arm. 
The  homy  rings  are  7°*"  to  8°""  high  and  have  the  aperture  20""  to  23""  in 
diameter.  Each  one  is  situated  in  the  center  of  a  pentagonal  depressed 
area,  about  26"""  across,  bounded  by  ridges,  which  alternate  regularly 
and  interlock  on  the  two  sides,  so  as  to  form  a  zigzag  line  along  the  mid- 
dle of  the  arm.  These  large  suckers  are  broadly  and  obliquely  campan- 
nlate,  but  much  less  oblique  Hian  those  of  the  short  arms;  the  marginal 
ring  is  strong,  and  sharply  serrate  all  around;  the  denticles  are  acute- 
triangular  and  nearly  equal.  The  rings  are  somewhat  calcified  and 
rather  rigid  when  dried;  a  well-marked  broad  groove  runs  around  the 
entire  circumference,  below  the  bases  of  the  denticles. 

The  small  marginal  suckers  (fig.  4,  h)  are  similar  in  structure,  but  much 
more  oblique,  and  mostly  9""  to  11"""  in  diameter;  they  are  attached  by 
much  longer  and  more  slender  pedicels,  and  their  marginal  teeth  are 
relatively  longer,  sharper,  and  more  incurved,  especially  on  the  outer 
mai^.  The  peripheral  groove  is  broad  and  deep,  but  is  interrupted  on 
the  outer  side  for  about  a  third  of  the  circumference;  the  outer  third 
iwrtion  of  the  homy  ring  is  somewhat  flattened  from  the  circular  form. 

The  terminal  division  (iii  to  iv)of  the  arm  is  22,8*™  long.  It  gradually  be- 
comes compressed  laterally,  and  tapers  regularly  to  the  tip,  which  is  flat, 
blunt,  and  slightly  incurved.  Just  beyond  the  large  suckers,  where  this 
region  begins,  the  circumference  is  9*"*.  The  face  is  narrow  and  bears  a 
large  number  of  small  pediceled  suckers  (Plate  lY,  figs.  10,  10  a),  ar- 
ranged in  four  regular,  alternating  rows,  gradually  diminishing  in  size 
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to  near  the  tip  of  the  arm,  where  the  rows  expand  into  a  small  elugto 
of  about  ten  smooth-edged  suckers.  The  suckers,  except  in  the  final 
group,  are  much  like  the  marginal  ones  of  the  previous  division,  and  at 
first  are  6™"  to  T"*"  in  diameter,  but  decrease  to  about  2.5""  near  the  tip  of 
the  arm.  They  have  sharply  serrate,  oblique,  marginal  rings,  higher 
on  the  outer  side,  with  a  peripheral  groove  on  the  inn^  and  lateral  sides 
only.  In  our  preserved  specimens  the  rings  are  gone  from  many  of  these 
small  suckers,  but  those  of  the  two  rows  next  to  the  lower  margin  appear 
to  have  been  larger  than  the  others. 

The  suckers  of  the  final  group  are  close  to  the  tip,  which  is  slightly 
recurved  over  them.  They  are  flat,  attached  to  short  pedicels,  and  pro- 
vided with  a  narrow  homy  rim,  which  has  the  edge  smooth,  or  nearly  so, 
and  surrounded  by  a  thick  membranous  border.  The  diameter  of  these 
suckers  is  from  .5™"  to  2*°".  They  are  rather  crowded,  and  the  cluster  is 
broader  than  long. 

The  color  of  the  body  and  arms,  where  preserved,  is  pale  reddish,  with 
thickly  scattered,  small  spots  of  brownish  red. 

The  form  of  the  jaws*  of  this  specimen  is  well  shown  by  Plate  III, 
figs.  1,  2.  When  in  place  the  tips  of  these  jaws  constitute  a  powerfol 
beak,  looking  something  like  that  of  a  parrot  or  hawk,  except  that  the 
upper  jaw  shuts  into  the  lower,  instead  of  the  reverse,  as  in  birds.  The 
color  is  dark  bi-own,  becoming  almost  black  toward  the  tip,  where  its 
substance  is  thicker  and  firmer,  and  smoothly  polished  externally.  The 
upper  jaw  (Plate  III,  fig.  1),  in  1875,  measured  79""°  in  total  length, 
25'""*  in  transverse  breadth,  and  6^"^  in  breadth  or  height.  The  lower 
jaw  (fig.  2)  was  76»»  long,  70°""  transversely,  and  67""  broad,  vertically. 
It  was  larger  when  first  received,  but  has  subsequently  shrunk  con- 
siderably more,  in  alcohol. 

The  upper  mandible  has  the  rostrum  strong,  convex,  acute,  and 
curved  considerably  forward,  with  concave  cutting  edges,  and  a  sli^t 
notch  at  its  base.  The  anterior  edges  of  the  alse  are  irregular  and 
uneven.    The  palatine  lamina  is  broad  a^d  thin. 

The  lower  mandible  has  the  rostrum  stouter  and  less  curved,  the  lap 
acute,  with  a  distinct  notch  just  below  the  tip,  the  cutting  edges  nearly 
straight,  and  with  a  moderately  deep  and  rather  narrow  notch  at  its 
base ;  a  ridge  runs  backward  ftom  near  the  tip,  in  a  curved  line,  dr- 

*In  order  to  explain  the  terms  employed  in  describing  the  various  parts  of  the  jaws 
of  Cephalopoda,  as  used  in  this  article,  I  have  introduced  figures  of  the  Jaws  of  one  of 
our  common  small  squids  (Loligo  paHidaY.)  from  1.  2. 

Long  Island  Sound.    The  nomenclature  adopted  is 
essentially  that  used  by  Professor  Steenstrup. 

Fig.  1.  Upper  mandible:  a,  rostrum  or  tip  of  the 
beak;  5,  the  notch;  o,  the  inner  end  of  ala;  d,  the 
frontal  lamina ;  e,  the  palatine  lamina ;  dbj  the  cut- 
ting edge  of  beak ;  I>c,  anterior  or  cutting  edge  of  i 
ala. 

Fig.  2.  Lower  mandible:  a,  i-ostrum;  a5,  cutting  edge;  bo,  antorior  edge  of  ala;  d, 
mcntum  or  chin;  f,  gular  lamina. 
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eomsmbing  a  more  flattened  area,  on  which  are  grooves  and  ridges 
parallel  with  the  notch.  Beyond  the  notch,  on  the  anterior  edges  of 
the  ate,  there  is,  on  each  side,  a  broad,  low,  obtuse  lobe  or  tooth,  be- 
yond which  the  edge  is  even  and  slightly  concave  to  near  the  end  of 
the  ate.  The  lamina  of  the  mentom  is  short  and  strongly  emarginate 
ia  the  median  line.  Detailed  measorements  of  the  parts  are  given  in 
the  table  of  measurements  on  a  snbseqaent  page. 

The  roof  of  the  mouth,  or  palate,  between  the  anterior  iwrtions  of  the 

palatine  laminse,  is  lined  with  a  rather  Arm,  somewhat  chitinous  or 

parchment-like  membrane,  having  its  surface  covered  with  strong,  acute, 

reotirved,  yellowish  teeth,  apparently  chitinous  in  nature,  attached  by 

broad,  oval,  or  roundish  flattened  bases  (Plate  Y,  flgs.  4,  5).    These 

teeth  are  mostly  curved,  and  very  unequal  in  size  and  form,  the  various 

ozes  being  intermingled.    They  are  arranged  in  irregular  quincunx,  m 

many  indefinite  rows.    Many  irregular,  roundish,  rough,  white,  stony 

gmoles  are  also  attached  to  this  membrane,  among  the  teeth.    Similar 

graimles  (Plate  Y,  fig.  4a)  occur  in  large  numbers  on  the  thinner  exten- 

sm  of  this  membrane,  which  everywhere  lines  the  mouth  and  pharynx. 

The  radula  is  about  64°^  in  total  length,  with  the  dentigerous  por- 

tioo,  where  widest,  about  11""°  in  width.     The  teeth  are  in  seven 

rows,  with  an  extmor  row  of  small,  unarmed,  thin,  rhomboidal  plates^ 

00  each  side,  thus  conforming  to  the  arrangement  in  the  other  ten-armed 

Gephalopods.    The  teeth  are  deep  amber-color  to  dark  brown,  and  not- 

rmhke  those  of  LoUgo  and  Ommastrephea  in  form.    Those  of  the  median 

rowhave  three  fangs,  the  central  one  longest;  those  in  the  next  row,. 

oa  either  side,  have  two  fangs,  while  those  of  the  two  outer  lateral  rows,. 

on  each  side,  are  acute  and  strongly  curved ;  the  outermost  longest  and 

simple,  the  next  to  the  outer  often  having  a  small  denticle  on  the  outer 

side,  near  the  base.    (See  Plate  Y,  figs.  1, 2,  3.) 

Ihe  membrane  of  the  odontophore  is  broad,  firm,  and  thick;  the 
dentigerous  portion  occupies  only  about  a  third  of  its  width,  in  the 
middle  or  broader  portion,  where  it  is  bent  abruptly  back  upon  itself.. 
The  lower  or  ventral  portion  measures,  from  the  anterior  bend  to  the 
end,  20™";  it  narrows  gradually  to  the  broad,  obtuse  end,  the  width  of 
the  dentigerous  portion  decreasing  from  9'"'"  to  5™™,  the  naked  lateral 
membrane  decreasing  from  8°"°  to  a  very  narrow  border.  The  upper 
portion,  from  the  bend  to  the  end,  measures  42°"°  in  lengtii  (in  a  straight 
line).  The  upper  surface  is  deeply  concave  and  infolded,  at  first,  with 
the  lateral  membrane  broad  and  recurved;  farther  back  it  becomes 
more  flattened,  with  the  dentigerous  portion  broader  (11""),  while  the 
latersd  membrane  is  abruptly  narrowed  and  then  extends  to  the  end  as 
a  very  narrow  border.  Toward  the  end  the  rows  of  teeth  become  more 
separated  and  the  teeth  smaller  and  paler,  while  the  membrane  becomes 
tbhm^  and  narrower. 

The  internal  shell,  or  i)en,  was  represented  by  numerous  detached 
pieces,  which,  after  much. trouble,  I  succeeded  in  locating  and  match- 
S.  Miss.  59 16 
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iog,  80  as  to  restore  the  posterior  end  and  some  of  the  middle  portions, 
giving  some  idea  as  to  what  its  original  structure  must  have  be^i.  The 
texture  and  structure  of  this  part  of  the  pen  was  somewhat  like  tiat  of 
Loligoj  but  it  was  thinner,  and  had  less  definite  outlines,  and  less  of  the 
peculiar  quill-shape  seen  in  the  latter.  The  anterior  end  of  the  Wade, 
instead  of  being  even  and  regular  in  outline,  appears  to  have  been  broadly 
rounded,  or  somewhat  abrupt,  with  an  indefinite  outline,  thinning  oat 
gradually  on  all  sides  into  a  soft,  fibrous  membrane,  while  the  shaft,  or 
^r  quill-portion,  was  not  so  distinctly  differentiated  from  the  broad,  tlmi 
blade,  which  tapered  to  the  posterior  end,  and  was  probably  slightly 
hooded  at  the  tip.  The  fragments  in  my  possession  belong  to  four  mote 
or  less  separated  sections.  The  first  section  includes  11  inches  of  iht 
posterior  end,  from  close  to  the  extreme  tip  forward ;  the  second  section 
includes  about  9  inches,  belonging  to  the  posterior  portion,  and  extends 
to  about  25  inches  from  the  posterior  end,  but  lacks  the  extreme  lataral 
margins  outside  the  costae  (Plate  UI,  fig.  3) ;  the  third  section  conasta 
of  about  7.5  inches,  belonging  lo  the  middle  region,  but  does  not  indode 
the  whole  width  on  either  side  of  the  midrib;  the  fourth  section  is  about 
10  inches  in  length,  and  probably  came  from  near  the  anterior  end  of  the 
blade,  apparently  representing  nearly  the  whole  width  on  both  sides. 

From  these  fragments  we  can  restore  pretty  accurately  the  last  25  inches 
and  12  inches  or  more  of  the  middle  portion,  though  the  precise  form  of 
the  indefinite  anterior  end  of  the  blade  must  remain  doubtful.    The  ex- 
treme i>o8terior  tip  is  broken  off,  but  it  was  evidently  pointed  and  thin 
as  in  OmmaMrephes.    At  the  mutilated  end  the  breadth  is  now  about  a 
third  of  an  inch.    From  this  point  the  lateral  edges  diverge  rapidly,  with 
a  slightly  concave  outline,  for  about  1.25  inches,  where  the  breadth  be- 
comes 1.20  inches ;  beyond  this  the  margins  are  nearly  straight,  and  di- 
verge gradually  to  the  end  of  the  first  section,  at  11  inches  from  the  tip. 
At  this  place  the  breadth  is  3.10  inches,  the  marginal  portions  outode  of 
the  lateral  costae  being  about  .40  of  an  inch  and  the  midrib  about  J25  of 
an  inch  broad.    Beyond  this  point  a  section  about  4.75  inches  long  is 
entirely  wanting,  and  the  succeeding  section  lacks  the  marginal  por- 
tions, the  lateral  costae  forming  the  margins  on  both  sides.    At  lft.50 
inches  from  the  tip  the  breadth  between  the  lateral  costae  is  3.75  inches; 
at  25  inches  it  is  5  inches  broad.    Whether  the  marginal  portions  origi-  i 
nally  extended  to  this  point  with  a  breadth  as  great  as  they  have  at  11 
inches  is  uncertain,  for  their  breadth  decreases  somewhat  to  that  pointy 
from  a  i)oint  about  4  inches  from  the  tip,  where  their  breadth  is  .60  of 
an  inch.    The  midrib  is  strongly  marked,  being  raised  into  a  semi-cylin- 
drical form,  and  of  somewhat  thicker  material  than  the  lateral  portions: 
its  breadth  and  hight  steadily  increases  throughout  both  these  sections 
and  the  following  one,  until  it  becomes  nearly  half  an  inch  broad,  bat| 
in  the  section  from  nearer  the  middle  it  is  low  and  narrow,  and  de- 
creases rapidly  toward  the  end.    The  lateral  costae  are  well  maritedL, 
considerably  elevated,  and  well  rounded ;-  they  run  at  first  close  to  aii<| 
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nearly  parallel  with  the  midrib,  but  after  the  first  3  inches  they  diverge 
quite  regularly  to  the  pointy  at  25  inches  from  the  end,  beyond  which  we 
cannot  trace  them,  until  they  reappear  in  the  first  part  of  the  anterior 
section,  where  they  are  quite  small  and  soon  flEule  out  entirely,  at  some 
distance  from  the  extreme  end.  Near  the  i)OSterior  end,  between  the 
principal  cost^  and  the  margin,  there  are  on  each  side  two  additional 
costae,  much  less  distinct,  and  many  Mnt  radiating  lines .  But  these  di- 
verge more  rapidly,  and  mostly  run  into  the  margin  at  6  to  8  inches  from 
the  posterior  end.  The  anterior  x>ortions  and  posterior  x>ortions  are  pale 
yellow  or  bluff,  fading  to  whitish  at  the  thin  margins,  and  deepening  into 
pale  amber  at  the  midrib.  Their  substance  is  flexible,  translucent,  and 
veiy  thin — scarcely  thicker  than  parchment,  except  at  the  midrib  and 
costs. 

The  third  section  evidently  came  from  the  middle  region,  where  the 
shell  was  thickest  and  broadest  This  piece  is  7.60  inches  long  and  4. 10 
broad,  with  a  strongly  convex  midrib,  .30  to  .35  of  an  inch  broad,  run- 
ning through  the  center,  but  without  any  lateral  costse.  In  this  portion 
the  shell  is  much  thicker  and  firmer  than  in  the  others,  and  of  a  decided 
brownish  yellow  or  dull  amber-color,  but  quite  translucent;  it  is  finely 
striated  with  close,  nearly  parallel  lines.  The  breadth  and  form  of  this 
middle  portion  must  remain  undetermined  for  the  present.  The  ante- 
rior section  is  quite  incomplete,  but  is  over  10  inches  long,  and  shows 
an  extreme  width  of  about  6  inches,  or  5.75  where  the  lateral  costsd  dis- 
appear. Some  of  the  fragments  extend  forward  8  inches  or  more  be- 
yond that  point,  and  gradually  fade  out,  both  at  the  ends  and  lateral 
margins,  into  a  white,  soft  but  tough,  fibrous  membrane.  So  far  as  this 
portion  is  preserved,  it  indicates  a  broadly  rounded  and  ill-defined  an- 
terior margin. 

To  this  species  I  refer,  with  some  doubt,  the  tentacular  arm  of  Ko.  2, 
preserved  in  the  museum  of  Saint  John's,  Newfoundland*.  It  agrees  essen- 
tially in  form  and  size,  as  will  be  seen  from  the  description  and  meas- 
nrcments,  with  the  corresponding  arms  of  No.  5.  Still,  it  must  be  re- 
membered that,  as  yet,  no  reliable  distinctions  have  been  made  out 
between  the  tentacular  arms  of  ^.  Harveyi  and  A.princeps. 

The  total  length  of  the  tentacular  arm  of  No.  2  was  estimated  at  30  to 
35  feet.  The  portion  saved  measured,  when  fresh,  579  J^"  (19  feet).  The 
circumference  of  the  slender  portion  was  9^  to  10^"*;  of  the  enlarged 
sucker-bearing  part,  15.24*^"  (6  inches);  length  of  the  part  bearing 
stickers,  76.2«"  (30  inches) ;  diameter  of  the  largest  suckers,  3.17*^  (1.25 
inches).  Calculating  fh)m  the  photograph,  the  portion  bearing  the  larger 
suckers  was  about  45.7""  (18  inches)  in  length,  and  about  6.35'="  (2.5 
inches)  broad  across  the  face;  distance  between  attachments  of  large 
suckers,  4.27^  (1.68  inches) ;  outside  diameter  of  larger  suckers,  2.95""  to 
3.18-  (1.16  to  1.25  inches) ;  inside  diameter,  1.86"°  to  2.54""  (.74  to  1  hich) ; 
diameter  of  the  small  suckers  of  the  outside  rows,  l.O^^"*  to  1.22""  (.40  to 
.48  of  an  inch).    Mr.  Harvey  afterwards  sent  to  mo  a  ftiU  series  of  meas- 


Digitized  by  VjOOQlC 


244      KEPOBT   OP   COMMISSIONER   OF   FISH  AND   FISHERIES.     [34] 

urements  of  this  arm,  as  then  preserved.  It  had  contracted  excessively 
in  the  alcohol,  and  was  only  13  feet  1  inch  in  length  (instead  of  19 
feet,  its  original  length),  the  enlarged  sucker-bearing  portion  being  27 
inches;  the  large  suckers  occupied  12  inches;  the  terminal  part  bear- 
ing small  suckers,  9  inches;  circumference  of  slender  portion,  3.5  to  425 
inches;  of  largest  part,  G  inches;  breadth  of  face,  among  large  suckers, 
2.5  inches;  from  face  to  back,  1.G2  inches ;  diameter  of  largest  suckers 
outside,  .75  of  an  inch ;  aperture,  .63  of  an  inch.  It  will  be  evident 
from  these  measurements,  when  compared  with  those  made  while  fresh 
and  from  tlie  photograph,  that  the  shrinkage  had  been  chiefly  in  length, 
the  thickness  remaining  about  the  same,  but  the  suckers  (which  had 
lost  their  horny  rims,  and  therefore  their  size  and  form)  were  consid- 
erably smaller  than  the  dimensions  previously  given.  Comparing  all 
these  dimensions  with  those  of  the  Logic  Bay  specimen,  and  calculating 
the  proportions  as  nearly  as  possible,  it  follows  that  this  specimen  was 
very  nearly  one-third  larger  than  the  latter,  but  the  large  suckers  ap- 
pear to  have  been  relatively  smaller,  for  they  were  hardly  one-twelfth 
larger  than  in  the  Logic  BaJy  specimen;  As  the  relative  size  of  the  large 
suckers  is  a  variable  sexual  character  in  certain  species  of  squids,  it  is 
possible  that  the  difference  may  be  a  sexual  one  in  this  case. 

A  few  of  the  homy  rings  firom  the  smaU  distal  and  lateral  snck^^ 
(Plate  IV,  figs.  3,  3  a)  were  sent  to  me  by  Mr.  Harvey.  These  agree 
well  with  the  corresponding  suckers  of  No.  5. 

To  this  species  I  formerly  referred  the  jaws  and  two  large  suckers 
from  the  'club'  of  the  tentacular  arms  of  the  Bonavista  Bay  specimwi 
(No.  4,  see  p.  8).  In  form,  size,  and  proportions  the  jaws  resemble 
those  of  the  specimen  (No.  5)  described  above,  so  that  the  size  of  these 
two  individuals  must  have  been  about  the  same.  These  jaws  had  been 
dried,  and  were  very  badly  broken  when  received,  so  that  only  part  of 
their  dimension's  could  be  ascertained  at  first,  but  I  have  recently  par- 
tially repaired  thenk,  so  as  to  study  them  more  fuUy  (see  table  under  A. 
princeps).  The  total  length  of  the  upper  mandible  was  about  105^; 
tip  of  beak  to  notch.  Id""";  notch  to  end  of  proper  cutting  edge  of  alse, 
75"».  The  lower  mandible  (Plate  III,  figs.  4,  4  a)  shows  both  sides  of 
the  rostrum  and  alas.  The  notch  and  tooth  are  well  marked,  and  the 
tooth  in  front  of  it  is  narrower  and  much  more  elevated  on  one  side 
than  on  the  other.  It  is,  therefore,  quite  possible  that  it  belongs  to  A. 
prinoeps.  The  suckers  (Plate  IV,  figs.  1,  1  a)  had  been  dried,  and 
have  lost  their  true  form,  but  the  marginal  rings  are  perfect,  and  only 
23.4'"-  (.92  of  an  inch)  in  diameter,  but  though  somewhat  smaller  than 
in  the  specimen  just  described,  they  have  the  same  kind  of  dentieular 
tion  around  the  margin.  Their  smaller  size  may  indicate  that  the  specie 
men  was  a  male,  but  they  may  not  have  been  the  largest  of  those  on 
the  tentacular  arm. 

To  this  species  I  also  refer  a  young  specimen  (No.  24)  which  "was 
found  floating  at  the  surface,  at  the  Grand  Bank  of  Newfoundland, 
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April,  1880,  by  Capt.  O.  A.  Whitten  and  crew  of  the  schooner  "  Wm. 
H.  Oakes,''  by  whom  it  was  presented  to  the  United  States  Commission 
of  Fish  and  Fisheries.  It  furnishes  the  means  of  completing  the 
description  of  parts  that  were  lacking  or  badly  preserved  in  the  larger 
specimens  described  above,  and  especially  of  the  sessile  arms  and  the 
buccal  membranes  (Plate  TI). 

The  color  of  the  head,  so  far  as  preserved,  and  of  the  external  sur- 
faces of  the  sessile  arms,  is  a  rather  dark  purplish  brown,  due  to  minute 
crowded  specks  of  that  color,  thickly  distributed,  with  a  pinkish  white 
groond-color  between  them.  The  outer  buccal  membrane  is  darker; 
tbe  inner  surfaces  of  the  arms  are  whitish;  the  peduncular  portions  of 
the  tentacular  arms  have  fewer  color  specks,  and  are  paler  than  the 
other  apis. 

This  creature  had  been  badly  mutilated,  as  described  on  p.  18,  long 
before  its  death,  as  its  healed  wounds  show,  and  to  this  circumstance 
many  of  tbe  imperfections  of  the  specimen  are  due. 

Sessile  anm. 

With  the  exception  of  the  left  arm  of  the  second  pair,  none  of  the 
sessile  arms  have  their  tips  perfect.  Therefore,  it  is  not  possible  to  give 
their  relative  lengths. 

Tbe  dorsal  arms  are  the  smallest  at  base,  and  the  third  pair  largest. 
They  are  all  provided  with  a  rather  narrow  marginal  membrane  along 
each  border  of  the  fi^ont  side.  These  membranes  are  scarcely  wide 
enoogh  to  reach  to  the  level  of  the  rims  of  the  suckers,  though  they  may 
bavedoneso  inlife.  Thefix>ntmargin,  bearing  the  suckers,  is  narrow  on  all 
the  arms,  but  relatively  wider  on  the  ventrals  than  on  any  of  the  others. 
l:)ach  8ucker-x>edicel  arises  from  a  muscular  cushion  that  is  slightly 
raised  and  rounded  on  the  inner  side;  these,  alternating  on  the  two 
»'des,  leave  a  zigzag  depression  along  the  middle  of  the  arm ;  from  each 
of  Uiese  cushions  two  thickened  muscular  ridges  run  outward  to  the 
edge  of  the  lateral  membranes,  one  on  each  side  of  the  pedicels  of  the 
Backers.  These  transverse  muscular  ridges  give  a  scalloped  outline  to 
the  margin  of  the  membranes.  These  marginal  membranes  are  nar- 
rowest and  the  suckers  are  smallest  on  the  ventral  arms.  The  dorsal 
and  lateral  arms  are  strongly  compressed  laterally,  but  slightly  swollen 
or  convex  in  the  middle,  and  narrowed  externally  to  a  carina,  which  is 
ZDost  prominent  along  the  middle  of  the  arms,  and  most  conspicuous  on 
the  third  pair  of  arms.  The  dorsal  arms  are  rather  more  slender  than 
tbe  second  pair,  and  were  probably  somewhat  shorter. 

The  left  arm  of  the  second  pair  has  the  tip  preserved,  with  all  its 
fiockers  present.  On  this  arm  there  are  330  suckers  in  all.  The  total 
length  of  the  arm  is  26.25  inches.  The  first  50  suckers  extend  to  12.25 
inches  from  the  base ;  the  next  50  occupy  4.5  inches ;  the  next  50  cover  3.5 
inches;  the  next  100  occupy  4.25  inches;  the  last  80  occupy  1.75  inches. 
This  arm  is  .80  of  an  inch  in  transverse  diameter  near  the  base;  1.20 
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inches  from  front  to  back;  breadth  of  its  front  or  sucker-bearing  surfooe 
(withoat  the  lateral  membranes)  is,  where  widest,  near  the  base  of  the 
arm,  .50  of  an  inch ;  the  width  gradually  decreases  to  .18  of  an  inch  at 
20  inches  from  the  base ;  beyond  this  the  arm  tapers  to  a  veiy  slender 
tip,  with  numerous  small,  crowded  suckers  in  two  regular  rows.  At  the 
base  (Plate  VI,  flg.  4)  there  is  first  one  very  small  sucker;  this  is  8u^ 
ceeded  by  two  or  three  much  larger  one^  increasing  a  little  in  size; 
beyond  Uiese  are  the  largest  suckers,  extending  to  about  the  25th, 
beyond  which  they  gradually  change  their  form  and  regularly  diminish 
in  a^ize  to  the  tips.  The  larger  proximal  suckers,  up  to  the  25th  to  30th, 
are  relatively  broader  than  those  beyond,  and  have  a  wider  and  more 
open  aperture,  and  a  more  even  and  less  oblique  homy  ring,  which  is 
sharply  denticulate  around  the  entire  circumference,  with  the  dentides 
rather  smaller  on  the  inner  tha^  on  the  outer  margin,  but  similar  in 
form.  These  are  about  .31  of  an  inch  in  external  diameter.  They  show 
a  gradual  transition  to  those  with  more  oblique  rims  and  smaller  t^r 
tures.  Beyond  the  30th  the  horny  rims  become  decidedly  more  oblique 
and  one-sided,  with  the  denticles  nearly  or  quite  abortive  on  the  inner 
side,  and  larger  and  more  incurved  on  the  outer  margin,  while  tlie  Bipei- 
ture  becomes  more  contracted  and  oblique.  At  first  there  are  eight  to 
ten  denticles  on  the  outer  margin,  but  these  diminish  in  number  as  the 
suckers  diminish  in  size,  till  at  about  6  inches  firom  the  tip  there  are 
mostly  but  two  or  three,  and  the  aperture  is  very  contracted.  Still 
nearer  the  tip  there  are  but  two  blunt  ones;  then  these  become  reduced 
to  a  single  bilobed  one ;  and  finally  only  one,  which  is  squarish,  appears 
in  the  minute  suckers  of  the  last  two  inches  of  the  tip.  The  first  two  or 
three  suckers  at  the  base  of  the  arm  are  more  feebly  denticulated  than 
those  beyond,  with  smaller  apertures. 

On  many  of  the  suckers  (Plate  lY,  fig.  2  a)  there  are  still  remainingi 
in  more  or  less  complete  preservation,  a  circle  of  minute  homy  plates, 
arranged  radially,  or  transversely  on  the  edge  of  the  membrane  around 
the  aperture,  similar  in  arrangement  to  those  described  in  another  part 
of  this  article  on  the  suckers  of  Sthenoteuthis  pteropus  (Plate  XYU,  fig* 
9).  They  are  less  developed,  however,  than  in  that  species,  being  thin- 
ner and  more  delicate,  nor  do  their  ends  appear  to  turn  up  in  the  forta 
of  hooks.  They  seem  to  be  generally  very  thin,  oblong,  scale-like  stroct- 
ures,  with  rounded  or  blunt  ends  and  slightly  thickened  margins.  These 
structures  will  probably  be  found  to  vary  with  age,  and  perhaps  with 
the  season.  They  appear  to  be  easily  deciduous,  and  are  often  absent 
in  preserved  specimens. 

On  the  dorsal  and  third  pairs  of  arms  the  suckers  have  essentially  the 
same  arrangement,  form,  and  structure,  and  on  these  three  pairs  of  arms 
the  larger  suckers  differ  but  slightly  in  size.  The  character  and  arrange- 
ment of  the  suckers  on  the  distal  portion  of  these  arms  is  well  shown  on 
Plate  VI,  figs.  3, 3  a,  which  represent  a  portion  of  one  of  the  third  pair 
of  arms,  commencing  at  the  G7th  sucker. 
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The  ventral  arms  are  trapezoidal  in  section  at  base,  and  rather  stout. 
Breadth  of  front  surface,  near  the  base,  exclusive  of  membranes,  .55  of  an 
inch }  transverse  diameter,  .95  of  an  inch ;  front  to  back,  1.25  inches.  The 
sadder-bearing  surface  is,  therefore,  broader  than  in  the  other  arms. 
The  suckers  are,  however,  distinctly  smaller,  and  the  pro3umal  ones  are 
different  in  form  from  the  corresponding  ones  on  the  other  arms.  They 
are  narrower  and  deeper,  with  more  oblique  and  more  contracted  ai>er- 
tores,  more  oblique  homy  rims,  which  are  denticulated  on  the  outer  mar- 
gins only.  On  the  larger  ones  there  are  12  to  15  sharp,  incurved  denti- 
cles. In  fEict,  the  proximal  suckers  on  the  ventral  arms  agree  better 
with  the  middle  suckers,  beyond  the  30th,  on  the  other  arms,  for  there 
are  none  having  wideH)pen  apertures,  surrounded  by  nearly  even  homy 
niDs,  denticulated  all  around.  The  suckers  diminish  regcdarly  in  size, 
and  in  the  nnmber  of  denticles,  till  at  the  200th  (where  the  arms  are 
broken  off)  there  are  but  three  denticles. 

Tounff  A,  Harvejfif  No,  24. — Measurements  of  arms  (m  inches). 


Near 
base. 

At 
5in. 

At 
10  in. 

At 
15  in. 

At 
20  in. 

DOUBALTAOL 

Brwitth  of  front,  ezclndiog  membn 
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T)iMB4^flT   tran«c#ir^lv     . 

Diameter  from  front  to  back  ..><.......^... 
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26.25 
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.25 
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.20 
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1.08 
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.08 
1.40 

.50 
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.25 
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.If 
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Diameter,  fhmt  to  back 
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Diameter,  transversely 
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TEKTACULAR  ARMB. 
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67 
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a25 

4.25 

2.60 

.70 

.60 

Bise  to  expansion  of  clnb... 

,.,.',.'.. 

Diameter  of  slender  portion 

::;;::::i:::::::: 

I^gthofclub 

1 

Length  ofpart  occupied  bj  24  largest  snckers 
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Greatest  breadth  of  club    

•;'*::::::::  r::::::: 
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!                   1                   1 

Diameter,  frrmt  to  back 

1 ! i 

Sessile  arms,  from  hase  to  part 
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To 
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To 
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To 
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To 
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To 
300th. 

To 
tip. 

Jnwl  pair,  base  to  suckers 
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Foorthpair,  base  to  suckers 
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7.75 
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12.25 
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10 

1    ___ 

. 
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20.25 
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26.25 

16.50 

20.75 
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Measurements  of  suckers  of  sessUe  arms  (in  iKohes). 


15Ui. 


SOtlL.       SOtii.      lOOth. 


On  first  pair  of  arms,  external  diameter.... 
On  first  pair  of  arma,  apertore  diameter. . . . 
On  second  pair  of  arms,  external  diameter . 
On  second  pair  of  arms,  aperture  diameter 
On  third  pair  of  arms,  external  diameter . . . 
On  third  pair  of  arms,  aperture  diameter. . . 
On  fourth  pair  of  arms,  external  diameter.. 
On  fourth  pair  of  arms,  aperture  diameter. , 


.81 
.25 
.31 
.25 
.81 
.22 
.25 
.15 


.24 

.15 
.27 
.18 
.28 
.18 
.21 
.U 


.1« 
.10 
.20 
.11 
.22 
.12 
.16 
.10 


.15 


.14 
.07 


Tentacular  arm*.— (Plate  VI,  flg.  2.) 

The  tentacular  arms  are  both  entire,  with  all  the  suckers  well  pie- 
served.  The  total  length  is  65  and  67  inches  respectively;  length  of  tiie 
expanded  portion  or  club,  8.25  inches ;  diameter  of  the  pedoncolar  p<>^ 
tion  varies  fix>m  .40  to  .70  of  an  inch ;  at  the  base,  .90  inch ;  breadth  of 
the  proximal  part  of  the  club,  where  it  is  broadest,  .70  inch ;  diameter, 
&om  front  to  back,  60  inch ;  external  diameter  of  the  largest  suckers,  .35 
inch ;  height  of  their  cups,  .28  inch ;  of  lateral  suckers,  .18  inch ;  of  the 
largest  marginal  suckers  on  the  distal  portion,  .14  inch. 

The  peduncular  portion  is  somewhat  thickened  and  rounded  at  the 
base,  but  through  most  of  its  length  it  is  slender,  varying  in  size,  and 
nearly  triangular  in  section,  with  the  corners  rounded,  each  side  meas- 
uring, where  largest,  .00  of  an  inch  in  breadth.  At  about  a  foot  from 
the  base  the  small  smooth-rimmed  suckers  and  their  opposing  tubercles 
begin  to  appear  on  the  inner  surface.  At  first  these  are  placed  singly 
and  at  considerable  intervals  (2.5  to  3.5  inches),  each  sucker  altematiDg 
with  a  tubercle  on  each  arm ;  farther  out  they  are  nearer  together,  and 
toward  the  club  they  alternate,  two  by  two,  on  each  arm;  near  the 
commencement  of  the  club  they  become  more  numerous,  and  are  ar- 
ranged somewhat  in  two  rows ;  just  at  the  commencement  of  the  dab 
they  become  more  crowded,  forming  three  and  then  four  oblique  trans- 
verse rows  of  suckers,  with  the  same  number  of  tubercles  alongside  of 
them ;  on  the  basal  expansion  of  the  club,  which  is  its  thickest  portion, 
these  suckers  and  tubercles  become  very  numerous,  covering  nearly  the 
whole  inner  stu*£Btce,  forming  rather  crowded  and  irregular  oUiqae  rows 
of  six  or  more.  These  smooth-rimmed  suckers  are  followed  by  an  irreg- 
ular group  of  about  twenty,  somewhat  larger,  denticulated  suckers,  oc- 
cupying the  entire  breadth  for  a  very  short  distance.  Then  follow  tJie 
two  median  rows  of  large  suckers,  alternating  with  a  row  of  marginal 
ones,  of  about  half  their  size,  on  each  side.  The  first  three  or  four 
large  suckers  of  each  row  gradually  increase  in  size ;  then  follow  six  to 
eight  nearly  equal  ones  of  the  largest  size ;  these  are  followed  by  two  to 
four  distal  ones,  decreasing  in  size.  In  one  of  the  rows  there  are  four- 
teen that  distinctly  belong  to  the  large  series ;  in  the  other  row  there 
are  twelve.    The  distal  section  of  the  club  is  occupied  by  four  regular 
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rows  of  small  denticulated  suckers,  more  strongly  toothed  on  the  outer 
margins,  and  similar  in  form  to  the  marginal  suckers  of  the  middle 
region.  Of  these  the  two  rows  next  the  lower  margin  are  decidedly 
larger  than  those  of  the  two  upper  rows.  Close  to  the  tip  there  is  a 
group  of  about  a  dozen  minute  suckers,  with  smooth  even  rims.  The 
middle  portion  of  the  club  is  bordered  on  each  side  by  a  rather  broad, 
thin,  scalloped  membrane.  The  distal  section  has  a  broad  keel  on  the 
enter  margin. 

Suckers  of  tentacular  arms  {in  inches). 

Diameter  of  largest  suckers 35 

ffight  of  largest 28 

Diameter  of  lateral IS 

Hight  of  lateral 09 

Diameter  of  smooth-iimmed  ones 10 

Diameter  of  tubercles 08 

Of  largest  lateral  suckers  of  distal  section ; 14 

Of  median  lateral  ones  of  distal  section 11 

Buccal  membranes  and  jatr«.— (Plate  VI,  flg.  1.) 

This  specimen  fortunately  had  the  buccal  membranes  and  other  parts 
about  the  mouth  perfectly  preserved,  which  has  not  been  the  case  in  the 
larger  specimens.  The  outer  buccal  membrane  is  broad  and  thin,  rather 
deeply  colored  externally.  Its  margin  extends  into  seven  acute  angles, 
one  of  which  is  opx)osite  each  of  the  lateral  and  ventral  arms;  but  on 
the  dorsal  side  there  is  only  one,  which  corresponds  to  the  interval  be- 
tween the  two  dorsal  arms.  From  each  of  these  angles  a  membrane 
runs  to,  and  for  a  short  distance  along  the  side  of,  the  opposite  arm,  ex- 
cept from  the  dorsal  one,  which  sends  oft'  a  membrane  which  divides,  one 
part  going  to  the  inner  lateral  surfiBhce  of  each  dorsal  arm.  The  mem- 
branes from  the  upper  lateral  and  ventral  angles  join  the  upper  lateral 
sides  of  their  corresponding  arms ;  those  irom  the  lower  lateral  angles 
go  to  the  lower  lateral  sides  of  the  third  pair  of  arms.  The  inner  surfiEu^e 
of  the  buccal  membrane  is  whitish,  and  deeply  and  irregularly  reticulated 
by  conspicuous  soft  wrinkles  and  furrows,  which  become  somewhat  con- 
centric toward  the  margin.  Beneath  this  membrane  are  openings  to  the 
aquiferous  cavities.  The  inner  buccal  membrane,  immediately  surround- 
ing the  beak,  is  whitish,  thickened  at  the  margin,  and  strongly  irreg- 
alarly  wrinkled  and  puckered. 

The  jaws  have  sharp,  dark  brown  tips,  changing  to  clear  brown  back- 
ward, with  the  laminse  very  thin,  transparent,  and  whitish.  The  upper 
mandible  has  the  rostrum  regularly  curved,  with  a  distinct  ridge,  in 
contmuation  with  its  cutting  edges,  extending  down  the  sides,  and  only 
a  slight  notch  at  its  base. 

The  lower  mandible  has  a  notch  close  to  the  tip,  with  the  rest  of  the 
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inner  edge  nearly  straight;  atthebaseisaratherlargeand  wide,  Y-shaped 
notch,  the  tooth  beyond  it  being  broad-triangular  and  rather  large; 
beyond  the  tooth  the  also  are  white,  soft,  and  cartilaginous. 

Measurements  of  jaws  {in  inches). 

Transverse  diameter  of  buccal  mass « 1.50 

Vertical  diameter  of  buccal  mass 1.70 

Upper  mandible : 

Tip  to  end  of  frontal  lamina 1.25 

Tip  to  notch 57 

Tip  to  lateral  border  of  lamina 77 

Lower  mandible : 

Tip  to  border  of  mentnm 45 

Tip  to  lateral  border  of  alsB 70 

Tip  to  inner  end  of  alsB 1.02 

Tip  to  bottom  of  notch 32 

Higbtof  tooth 06 

Not«h  to  inner  end  of  al» 80 

Mentomto  inner  end  of  alse 1.20 

The  portion  of  the  osophagns  preserved  is  14.75  inches  long  and  about 
.15  of  an  inch  broad,  in  its  flattened  condition. 

The  radula  (Plate  V,  flgs.  5-7)  is  amber-colored,  .18  o^  an  inch  broad. 
The  tridentate  median  teeth  have  moderately  long  but  not  very  acute 
points,  of  which  the  middle  one  is  a  little  the  longest.  The  inner  lateral 
teeth  are  bidentate,  and  somewhat  broader  and  longer  than  the  median 
ones;  their  outer  denticle  is  well  developed,  but  considerably  shorts 
than  the  inner  one.  The  next  to  the  outer  lateral  teeth  are  larger  at  base 
and  much  longer,  simple,  broad,  tapering,  flattened,  slightly  curved, 
acute  at  tip.  They  appear  not  to  have  the  small  lateral  denticle  observed 
on  the  corresponding  teeth  of  the  adult  Architeuthis  (see  Plate  V,  figs. 
1,  2).  The  outer  lateral  teeth  are  similar  to  the  pre'ceding,  but  rather 
longer  and  not  quite  so  broad  at  base.  The  marginal  plates  are  well- 
developed,  thin,  somewhat  rhomboidal. 

The  internal  cavity  of  the  ears  is  somewhat  irregularly  three-lobed, 
with  several  rounded  papillse  projecting  inward  from  its  sides,  very  much 
as  in  those  of  Ommastrepkes.  Each  ear  contained  two  irregular-shaped 
otoliths,  one  of  which  (Plate  V,  fig.  8)  was  much  larger  than  the  other, 
in  each  ear. 

The  eyes  were  both  burst,  and  most  of  their  internal  structure  was  de- 
stroyed. So  far  as  preserved  they  closely  agree  with  those  of  Omnui- 
strephes.  The  eyeballs  were  large  and  somewhat  oblong  in  form,  and 
appear  to  have  been  nearly  2  inches  broad  and  3  long.  The  eydids 
are  badly  mutilated,  but  the  anterior  sinus  can  be  imperfectly  made 
out.  It  seems  to  have  been  broad  and  rounded.  The  aquiferous  cavitiee 
appear  to  have  been  like  those  of  Ommastrepkes. .  The  form  and  stmc- 
ture  of  the  cartilaginous  ^brain-box'  also  appear  to  be  essentiany  the 
same  as  in  the  genus  last  named. 
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lioUtenthis  prlncep*  Terril].^(King  of  Giant  SqoidsO 

Ardkittuihis  pr%ncep$  Yerrill,  Amer.  Jonr.  Science,  yol.  ix,  pp.  124,  181,  pi.  5, 
1875.  American  Naturalist,  toI.  ix,  pp.  22,  79,  figs.  25-27, 1877.  Trans. 
Conn.  Acad.,  vol.  v,  p.  210,  pi.  17-20, 1879-'80.  Amer.  Jonr.  Science,  vol. 
xix,  p.  288,  pL  12,  April,  ISSO. 
Omma$trepke$  (Afxkiteuthis)  prineep$  Tyron,  Manual  of  Conchology,  p.  185, 
pL  85, 1879.  (Figures  copied  and  description  compiled  from  papers  by 
A.  E.  V.) 

Plates  VII-XI. 

This  species  is  distiDgnished  by  the  length  and  inequality  of  the  short 
anns,  of  which  the  longest  (ventral  or  subrentral)  exceed  the  combined 
lengtii  of  the  head  and  body  by  about  one-sixth;  by  the  denticulation 
of  the  suckers  of  the  short  arms,  of  which  there  are  two  principal 
forms,  some  having  very  oblique  homy  rings,  with  the  outer  edge  very 
strongly  toothed  and  the  inner  edge  slightly  or  imperfectly  denticn- 
lated;  the  others  having  less  oblique  rings,  with  the  denticles  similar  in 
form  all  round,  though  smaller  on  the  inner  margin;  by  the  stronger 
jaws,  which  have  a  deeper  notch  and  a  more  elevated  tooth  on  the  ante- 
rior edge ;  and  by  the  caudal  fin,  which  is  short-sagittate  in  form,  with 
the  posterior  end  less  acuminate  than  in  the  preceding  species.* 

This  species  was  originally  based  on  the  lower  jaw  mentioned  as  No* 
1,  and  on  the  upi>er  and  lower  jaws  designated  as  No.  10,  in  the  first 
part  of  this  article.  The  jaws  of  No.  10  were  obtained  fh)m  the  stomach 
of  a  sperm-whale  taken  in  the  North  Atlantic,  and  were  presented  to 
the  Essex  Institute  by  Capt.  N.  E.  Atwood,  of  Provincetown,  Mass., 
bat  the  date  and  precise  locality  of  the  capture  are  unknown.  The  size 
aod  form  of  these  jaws  are  well  shown  in  Plate  XI,  figs.  1,  2.  The  total 
length  of  the  upper  jaw  (fig.  1)  is  127"»"  (5  inches)  5  greatest  transverse 
breadth,  37»-  (1.45  inches);  front  to  back,  SO*""  (3.5  inches);  width  of 
palatine  lamina,  58.9*^  (2.32  inches).  The  frontal  portion  is  considerably 
broken,  but  the  dorsal  portion  remaining  appears  to  extend  neaiiy,  but 
not' quite,  to  the  actual  x)06terior  end,  the  length  from  the  iK>int  of  the 
beak  to  the  posterior  edge  being  86.4"»"  (3.4  inches).  The  texture  ia 
firmer  and  the  laminsB  are  relatively  thicker  than  in  A.  Harveyi.  The 
rostrum  and  most  of  the  firontal  regions  are  black  and  i>olished,  gradu- 
ally becoming  orange-brown  and  translucent  toward  the  posterior  bor- 
der, and  marked  with  faint  strisB  radiating  from  the  tip  of  the  beak,  and 
by  fiunt  ridges  or  lines  of  growth  parallel  with  the  posterior  margin ;  a 
dight  but  sharp  ridge  extends  backward  from  the  notch  at  the  base  of 
the  cutting  edge,  and  other  less  marked  ones  from  the  anterior  border 
ctf  the  alsB«  The  tip  of  the  beak  is  quite  strongly  curved  forward  and 
acute,  with  a  slight  shallow  groove,  commencing  just,  below  the  tip,  on 
each  side,  and  extending  backward  only  a  short  distance  and  gradually 
fading  out  The  front  or  cutting  edge  is  nearly  smooth  and  well  curved, 
the  curvature  being  greatest  toward  the  tip ;  at  its  base  there  is  a  broad, 
aDgalar  notch,  deepest  externally.   The  inner  face  of  the  rostrum  is  con- 

'  The  possibility  that  this  and  A.  Harvey i  may  be  only  the  sexual  forms  of  one  species 
M  fully  recognized  by  the  author. 
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vex  in  the  middle  and  concave  or  excavated  toward  the  margins,  which 
are,  therefore,  rather  sharp.  The  anterior  borders  of  the  alae  are  convex, 
or  rise  into  a  broad  bnt  low  lobe  or  tooth  beyond  the  notch,  but  beyond 
this  they  are  nearly  straight,  but  with^slight,  irregular  lobes,  which  do 
not  correspond  on  the  two  sides.  The  antericnr  edges  of  the  ate  make 
nearly  a  right  angle  with  the  cutting  edges  of  the  rostrum.  The  pala- 
tine lamina  is  broad,  thin,  and  dark  brown,becoming  reddish  brown  and 
translucent  posteriorly,  with  a  thin  whitish  border.  The  surfi^ce  is 
marked  with  unequal  divergent  striae  and  ridges,  some  of  which,  es- 
pecially near  the  dorsal  part,  are  quite  prominent  and  irregular;  the 
posterior  border  has  a  broad  emargination  in  the  middle,  but  the  two 
dides  do  not  exactly  correspond. 

The  lower  jaw  (Plate  XI,  fig.  2)  was  badly  broken,  and  many  of  the 
pieces,  especially  of  the  alae,  are  lost,  but  all  that  remain  have  been 
fitted  together.  The  extreme  length  is  92"»  (3.63  inches);  the  tot^ 
breadth  and  the  distance  firom  front  to  back  cannot  be  ascertained, 
owing  to  the  absence  of  the  more  prominent  parts  of  the  al»;  from  tip 
of  beak  to  posterior  ventral  border  of  mentum,  42.6""  (1.68  inches) ;  from 
tip  of  beak  to  posterior  lateral  border  of  alee,  65.9"""  (2.20  inches);  from 
tip  of  beak  to  posterior  ventral  border  of  gular  lamina,  60""  (2.37  inches) ; 
from  tip  of  beak  to  bottom  of  notch  at  its  base,  20""  (.80  inch) ;  tip  of 
beak  to  inner  angle  of  gular  lamina,  47""  (1.85  inches);  height  of  tooth 
from  bottom  of  notch,  6.25""  (.25  inch) ;  breadth  between  teeth  of  oppo- 
site sides,  15""  (.60  inch) ;  breadth  of  gular  lamina,  in  middle,  44.5""  (1.75 
inches).  The  beak  is  black,  with  faint  radiating  strise,  and  with  slight 
undulations  parallel  with  the  posterior  border;  the  rostrum  is  acute, 
slightly  incurved,  with  a  notch  near  the  tip,  from  which  a  very  evident 
groove  runs  back  for  a  short  distance,  while  a  well-marked  angular 
ridge  starts  from  just  below  the  notch  and  descends  in  a  curve  to  the 
ala,  opposite  the  large  tooth,  defining  a  roughened  or  slightly  corrugated 
and  decidedly  excavated  area  between  it  and  the  cutting  edges;  the 
cutting  edge  below  this  ridge  is  nearly  straight,  or  slightly  convex;  the 
notch  at  its  base  is  rounded  and  deep  and  strongly  excavated  at  bot- 
tom; the  tooth  is  broad,  stout,  obtusely  rounded  at  summit,  sloping 
abruptly  on  the  side  of  the  notch,  and  gradually  to  the  alar  edge.  GHie 
anterior  edge  of  the  ala,  beyond  the  tooth,  is  rounded  and  strongly 
striated  obliquely;  it  makes,  with  the  cutting  edge,  an  angle  of  about 
11(P.  The  inner  surfaces  of  the  two  sides  of  the  interna!  plate  of  the 
rostrum  form  an  angle  of  about  45<^. 

The  lower  jaw  of  No.  1  (Plate  XI,  figs.  3, 3  a)  is  represented  only  by  its 
anterior  part,  the  alse  and  gular  laminae  having  been  cut  away  by  the 
person  who  removed  it.*  It  agrees  very  well  in  form  and  color  with  the 
corresponding  parts  of  the  one  just  described,  but  is  somewhat  smalls. 
The  lateral  ridges  of  the  rostrum  are  rather  more  prominent,  and  the 

•The  specimen  was  given  to  the  Smithsonian  Institution  hy  Mr.  G.  P.  Whitman,  of 
Rookport,  Mass.,  in  1872.    (No.  2524.) 
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area  within  it  is  narrower  and  more  deeply  excavated,  especially  at  the 
base  of  the  notch,  where  the  excavation  goes  considerably  lower  than 
the  inner  margin.  The  notch  is  narrower  and  not  so  mnch  ronnded  at 
its  bottom.  The  tooth  is  about  the  same  in  size  as  that  of  Ko.  10^  and 
appears  to  be  even  more  prominent,  becanse  the  anterior  edge  of  the 
ala  is  more  concave  at  its  onter  base;  it  is  also  more  compressed  and 
less  regularly  rounded  at  summit.  This  jaw  measures  32.5'""  (1.30  inches) 
from  the  tip  to  the  posterior  ventral  border  of  mentum;  17°^  from  the 
tip  to  the  bottom  of  the  notch ;  4*°°  irom  bottom  of  notch  to  the  tip  of  the 
tooth. 

Both  these  lower  jaws  agree  in  having  a  very  prominent  tooth  on  the 
alar  edge,  with  a  large  and  deeply  excavated  notch  between  it  and  the 
catting  edge  of  the  beak,  and  in  this  respect  differ  from  the  lower  jaw 
of  A^  Harveyij  for  in  the  latter  the  tooth  or  lobe  is  broad  and  less  promi- 
nent, while  the  notch  is  narrower  and  shallower.  This  seems  to  be  the 
best  character  for  distinguishing  the  jaws  of  the  two  species.  But  they 
also  differ  in  the  tuigle  between  the  alar  edge  and  the  cutting  edge  of 
the  rostrum,  especially  of  the  lower  jaw^  for  while  in  A.  Harveyi  this  is 
hardly  more  than  a  right  angle,  in  A.  princess  it  is  about  110^.  More- 
over, the  darker  color  and  firmer  texture  of  the  jaws  of  the  latter  seem 
to  be  characteristic. 

To  this  species  I  have  referred  the  Gatalina  specimen  {ISo.  14,  p.  13),. 
preserved  in  the  2f  ew  York  Aquarium.  The  jaws  of  the  latter,  which 
were  examined  and  carefully  measured  by  me,  agree  very  closely,  both 
in  form  and  size,  with  those  of  No.  10,  the  type  of  the  i^>ecies,  but  are  a 
trifle  larger.  The  total  length  of  tte  upper  mandible  is  133""";  greatest 
breadth,  99"^",  from  inner  angle  of  anterior  edge  to  the  dorsal  end  of 
frontal  lamina,  95"^;  tip  of  rostrum,  or  beak,  to  the  dorsal  end  of  frontal 
lamina,  92'°";  tip  of  rostrum  to  bottom  of  notch,  19""" ;  notch  to  inner  end 
of  anterior  edge,  38"^;  transverse  breadth  between  anterior  edges,  17"*". 

The  total  length  of  the  lower  mandible  is  95™'";  breadth  from  gular 
lamina  to  inner  end  of  alsB,  99""°;  front  edge  of  jaw  to  posterior  end  of 
gular  .lamina,  83""";  breadth  of  alaB,  .41""";  posterior  edge  of  alae  to  end 
of  gular  lamina,  44.5""';  tip  of  beak  to  bottom  of  notch,  22'*"";  notch  to- 
inner  angle  of  ato,  70°";  depth  of  notch,  3.5™". 

The  general  form  of  this  species  is  very  well  shown  on  Plate  VIII. 
This  figure  has  been  made  fr^m  the  sketches  and  measurements  made 
by  me  soon  after  the  specimen  was  received  in  New  York  and  before  it 
had  been  <^ mounted''  (see  p.  13).  The  head  was,  however,  so  badly  in- 
jured that  it  could  not  be  accurately  figured,  and  this  part  is,  therefore, 
to  be  regarded  as  a  restoration,  as  nearly  correct  as  could  be  made  under 
the  circumstances.  It  may  require  considerable  corrections,  both  as  to 
size  and  form.  The  caudal  fin  is  remarkable  for  its  small  size,  as  in  JL. 
Harteyu  Its  breadth  is  scarcely  more  than  that  of  the  greatest  diameter 
of  the  body.  It  is  short-sagittate  in  form,  with  strongly  divergent  side 
lobes,  which  extend  forward  beyond  their  lateral  insertions,  and  end  in 
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a  rounded  or  blunt  angle.  The  posterior  end  is  somewhat  prolonged 
and  acute,  but  less  so  than  in  that  of  A,  Earveyi^  which  it  otherwise  re- 
sembles. One  of  the  figures  (Plate  X,  fig.  2),  was  made  by  me  several 
weeks  after  it  had  been  placed  in  strong  alcohol,  and  had  shrank  ooa- 
siderably ;  the  other  (fig.  1)  was  made  by  Dr.  J.  B.  Holder  after  it  had 
been  in  alcohol  only  a  few  days. 

When  firesh,  the  caudal  fin  was  84""  in  breadth,  but  when  sketched  by 
Dr.  J.  B.  Holder  its  breadth  was  11^]  its  lengtii,  firom  posterior  tip  to 
lateral  insertions,  48.3"^;  from  tip  to  end  of  lateral  lobes,  61*". 

The  length  of  the  body  and  head  together,  when  fresh,  was  about 
289~  (9.6  feet),  but  when  measured  by  me  it  was  about  218*'. 

The  sessile  arms  were  unequal  in  size  and  length,  the  longer  ones  oca- 
siderably  longer  than  the  head  and  body  together.  Mr.  Harvey  found 
that  the  longest  arms,  said  to  be  the  ventral  ones,  were  335*"  (11  ftet) 
long  and  43.2^  (17  inches)  in  circumference  at  base.  When  first  exam- 
ined by  me  the  ventral  arms  measured  10.5  feet,  and  were  longer  than 
any  of  the  others,  but  all  the  rest  were  more  or  less  mutilated  at  the 
tips,  and  several  had  thus  lost  a  considerable  portion  of  their  lengthy  so 
that  it  is  quite  probable  that  originally  the  subventral  arms  (or  third 
pair)  were  actually  longer  than  the  ventral  ones.  The  circumference  of 
the  third  pair  of  arms,  when  measured  by  me,  was  considerably  greater 
than  that  of  the  ventral  ones,  the  former  being  11.25  inches,  the  latter 
10  inches.  Hence,  I  have  inferred  that  the  greatest  circumference  (17 
inches),  measured  by  Mr.  Harvey,  applies  to  the  third  pair  of  arms. 

The  ventral  arms  have  both  outer  angles  bordered  by  a  strong,  thick 
marginal  membrane  about  an  inch  wide.  The  arms  are  all  more  or  less 
trapezoidal  in  form,  and  taper  to  very  slender  tips.  When  examined  by 
me  they  had  already  lost  nearly  all  their  suckers.  A  few  remained  ii^ 
the  base  of  one  of  the  arms  of  the  third  pair.  These  were  25"°  (1  ii^) 
in  diameter,  with  the  aperture  15.5*°"  (.62  inch)  across;  the  denticles  on 
the  outer  border  of  the  marginal  ring  were  broad-triangular,  acote,  and 
strongly  incurved,  much  larger  than  those  on  the  inner  margin. 

Of  the  detached  suckers,  I  have  been  able  to  study  with  care  US  ^>ed- 
mens  fh>m  the  sessile  arms.  Part  of  these  are  represented  only  by  the 
homy  marginal  rings.  The  three  largest  diifer  from  the  rest  in  having 
•  the  denticles  less  incurved  and  more  nearly  alike  all  around  the  margin, 
those  on  the  inner  edge  being  only  somewhat  smaller  and  more  slender 
than  those  on  the  outer  margin,  while  the  rings  themselves  are  le^  ob- 
lique and  eccentric.  These  probably  came  frt)m  the  basal  half  of  the 
lateral  arms.  The  other  suckers  all  belong  to  one  type,  like  those  seen 
npon  the  third  pair  of  arms,  described  above.  They  differ,  however, 
very  much  in  size,  in  the  number  of  denticles,  and  in  the  presence  or 
absence  of  more  or  less  perfect  denticles  on  the  inner  margin,  tiiis,  in 
the  smaller  ones,  often  being  without  any  distinct  denticles  whatever; 
the  homy  rings  are  very  oblique  and  the  ai>erture  eccentric  Suckers 
of  this  kind  probably  originally  occupied  the  entire  length  of  the  ventral 
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arms  ahd  the  distal  half  of  the  other  arms.    The  diameters  vary  fipom 
8^  to  24™»  externally;  the  apertures  from  3.5"™  to  20~°. 

One  of  the  most  i)erfect  of  these  suckers  (h)  is  preserved  in  alcohol, 
with  the  soft  parts  (Plate  IX,  figs.  5,  6),  and  was  sent  to  me  from  New- 
foundland by  Mr.  Harvey.    This  has  the  greatest  external  diameter 
22«n».  diameter  of  aperture,  10^ 5  height  of  cup  (outside),  16""";  height 
at  center,  15"";  height  near  inner  margin,  at  attachment  of  pedicel,  6""»; 
length  of  pedicel,  14"";  diameter  of  pedicel,  1.5"".    In  a  side-view  the 
sucker  is  oblique  and  gibbous;  the  lower  surface  is  convex  centrally,  but 
has  a  deep  notch  or  pit  near  the  front  margin,  in  the  bottom  of  which 
the  slender  but  strong  pedicel  is  attached,  and  the  homy  ring  has  a 
corresponding  notch ;  the  outer  or  back  portion  is  much  swollen  and 
produced  downward  and  backward,  and  here  the  homy  ring  is  corre- 
spondingly high.    The  aperture  is  nearly  circular,  but  is  rather  shorter 
from  front  to  back  than  transversely.    In  this  and  some  of  the  other 
suckers  of  similar  size  the  entire  circumference  of  the  margin  is  fur- 
nished with  rather  large,  sharp  denticles,  which  are  strongly  inclined 
inward  and  considerably  larger  on  the  outer  than  on  the  inner  margin. 
There  are  about  thirteen  of  the  large  teeth,  occupying  rather  more  than 
half  the  circumference ;  these  are  broad  at  base,  beveled  off  to  an  acute 
edge  on  the  sides,  and  somewhat  acuminate,  with  sharp  tips.    Those  on 
the  middle  of  the  outer  border  point  inward  to  the  center  of  the  sucker, 
but  those  along  the  sides  point  rather  obliquely  to  the  front  margin. 
The  front  margin  is  occupied  by  about  seventeen  smaller,  unequal, 
acute  denticles,  those  in  its  center  the  smallest  and  most  regular;  these 
are  acute-triangular  and  their  points  are  directed  more  upward  than 
those  of  the  opposite  edge.    The  horny  rings  are  light  yeUow  (when 
dried  they  are  white  and  osseous),  their  denticles  yellowish  white,  and 
often  silvery  white  and  lustrous  at  tip  and  along  their  edges,  especially 
when  dried.    The  large  suckers  of  this  form  I  refer  to  the  basal  half  of 
the  lateral  and  dorsal  arms.    The  suckers  smaller  than  the  above  have 
fewer  of  the  larger  outer  teeth,  and  usually  fewer  and  less  perfectly 
formed  teeth  along  the  front  margin.    Those  that  have  the  aperture 
7""  or  less  in  diameter  usually  have  the  front  margin  of  the  ring  only 
irregularly  fissured,  with  the  intervals  minutely  denticulate  or  crenulate, 
while  the  outer  half  of  the  margin  may  bear  nine  or  ten  large  and  well- 
developed  denticles,  with  broad,  stout  bases  and  sharp  edges  aad  tips; 
the  edges  of  these  teeth  along  the  middle  are  usually  convex,  and  then 
the  outline  is  incurved  to  the  acute  point.    One  of  the  smaller  suckers 
examined  has  the  aperture  about  4.5""  in  diameter,  with  the  same  form 
as  the  larger  ones ;  this  has  about  six  large,  sharp  denticles,  like  those 
above  described,  on  the  outer  half  of  the  margin  of  the  rings,  while  the 
front  margin  is  nearly  entire  and  smooth.    The  smallest  one  {j)  is  simi- 
lar, with  but  four  distinct  large  denticles,  with  another  imperfect,  lobe- 
like  one  on  one  side,  and  with  a  smooth  front  margin.    These  probably 
came  from  the  distal -half  of  the  various  arms. 
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The  three  largest  sackers  (Plate  IX,  fig.  9),  sapposed  to  be  from  near 
the  base  of  the  lateral  arms,  have  about  45  marginal  denticles,  of  nearly 
uniform  size,  and  less  incurved  than  in  those  above  described.  In  these 
the  back  side  of  the  horny  ring  is  less  expanded,  and  therefore  the 
suckers  were  less  oblique  than  in  the  smaller  ones.  The  largest  of  these 
(a)  had  the  aperture  20'"'"  in  diameter. 

Measurements  of  suckers  of  short  arms  {in  millimeters). 


,    a.    ;    b.        c.         d. 

17      '  16 
8.5       8 

11  11 

3          2.5 
9        12 

12  15 

9- 

h. 

i.        >. 

Trftnsvers©  diAmct^r  outHido   .   ..... 

24  '  91      '  ?n     ;     9n 

16 
7 

11 
3 

10 

10       9  5  1     8 

DUmet^r  of  aperture,  inside 

Hight  of  homy  ring,  back  side 

Uigbt  of  homy  ring,  front  side 

JJ  umber  of  large  d<^Dticl<rs  ............ 

20 

10 

6 

23 

10.5  i    9              » 

11       1      12 

i    3.5  1        3 

13           19                19 

5      4.5  1     15 

7      1      5 

2           1.5 

7       6           4 

Number  of  •mall  d^^Dticlen 

22  i  17      1  10      !      17 

! 

The  long  tentacular  arms  agree  very  closely  with  those  of  A.  Harvet/i 
(No.  5)  in  form  and  in  the  arrangement  of  the  suckers  on  the  <club.' 
When  fresh  they  measured  914.4^"  (30  feet)  in  length,  with  a  circumference 
of  about  12.7"°  (5  inches),  except  at  the  enlarged  dub,  which  was 
20.32^°'  (8  inches)  in  the  middle.  But  when  first  examined  by  me  they 
had  shrunk  to  731.5'^'°  (24  feet)  in  length,  and  the  circumference  of  the 
slender  portion  was  9^  to  10^";  that  of  the  club  was  15.24"°  (6  inches). 
At  that  time  the  club  was  77.47*"°  (30.5  inches)  long;  that  portion  bear- 
ing the  larger  suckers  was  48.26*""  (19  inches);  the  wrist  or  portion  bear- 
ing the  smaller  and  partly  smooth-rimmed  suckers  and  tubercles  was 
15.24"°  (6  inches)  long;  the  terminal  portion,  bearing  small  denticulated 
suckers,  was  22.8G"°  (9  inches) ;  the  breadth  of  the  front  of  the  dub  was 
7.62*'°'  (3  inches).  The  terminal  portion  had  a  strong  carina-like  mem- 
brane or  crest  along  the  back,  and  was  here  5*'">  (2  inches)  wide  from 
front  to  back. 

The  large  suckers  (Plate  IX,  figs.  1, 1  a)  of  the  tentacular  arms  are 
nearly  circular  in  outline,  and  are  broad,  depressed,  little  oblique,  con- 
stricted just  below  the  upper  margin,  and  then  swelled  out  bdow  the 
constriction  to  the  base.  The  calcareous  ring  is  strong,  white,  and  so 
ossified  as  to  be  somewhat  rigid  and  bone  like.  The  margin  is  sur- 
rounded by  numerous  (about  45  to  50)  nearly  equal,  acute-triangular 
teeth,  sometimes  separated  by  spacer  equal  to  their  breadth,  at  other 
times  nearly  in  contact  at  their  bases ;  thefr  edges  are  so  beveled  as  to 
be  sharp,  while  there  is  a  triangular  thickening  in  the  middle  of  each 
at  base.  A  wide,  deep,  and  concave  groove  extends  entirely  around  the 
rim  a  short  distance  below  the  margin;  below  this  the  low^  part  of  the 
rim  is  somewhat  expanded  and  irregularly  plicated,  varying  in  width. 
The  largest  ring  examined  by  me  measures  SI"*""  in  its  greatest  diameter 
externally ;  the  aperture  is  26""  and  23°^  across  its  longer  and  shorter 
diameters  ;♦  greatest  hight  or  breadth  of  rim,  11™° ;  least  hight,  8==" ; 
breadth  of  groove,  1.5""  to  2"". 

*  This  specimen  is  somewhat  warped  by  drying,  so  that  the  aportnro  is  not  so  cir- 
cular as  when  fresh. 
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The  marginal  sackers  (Plate  IX,  fig.  10),  alternating  with  the  large 
ones  on  the  dub,  are  very  oblique,  with  the  rings  strong  and  very  one- 
sided, the  height  of  the  back  being  more  than  twice  that  of  the  front 
margin*  The  aperture  is  not  circular,  the  outer  portion  of  the  margin 
being  incurved  or  straight.  The  groove  below  the  margin  is  narrow 
and  deep,  especially  on  the  sides,  but  only  extends  around  the  front 
and  sides,  being  entirely  absent  on  the  outer  third  of  the  circumference. 
The  denticles  are  about  22  to  24,  slender,  acute,  not  crowded,  the  most 
of  them  being  separated  by  spaces  greater  than  their  breadth  at  base. 
The  cater  ones  are  strongly  incurved ;  those  alcmg  the  sides  are  curved 
forward  obliquely  toward  the  front  margin,  while  those  on  the  front 
margin  point  upward  and  sometimes  rather  outward.  The  denticles 
are  of  nearly  equal  length,  but  those  of  the  front  msurgin  are  both  more 
slender  and  more  acute;  they  all  have  sharp, beveled  edges  and  a 
thickened  median  ridge  or  tubercle.  The  largest  ring  examined  was 
14*"  in  diameter;  height  or  breadth  of  back  side  of  rim,  8""°;  of  front 
side,  3.5-°. 

The  small  suckers,  covering  the  last  division  of  the  club,  are  very 
similar  to  the  marginal  ones  last  described,  except  that  they  ai-e  much 
smaller  and  more  delicate,  with  a  narrower  and  less  oblique  rim.  The 
denticles  of  the  inner  margin  are  very  acute,  and  point  obliquely  out- 
ward and  upward.  Greatest  diameter  of  the  one  described,  6**^ ;  hight 
of  back  side  of  rim,  4"" ;  of  front  side,  1.5"". 

The  small  terminal  group  of  smooth  rimmed  suckers,  seen  in  No.  5, 
were  not  noticed,  but  they  were  not  looked  for  specially. 

To  this  species  I  have  also  referred  the  specimen  (No.  13)  from  Grand 
Bank,  Fortune  Bay  (see  p.  12,  where  the  general  measurements  are 
given).  Fortunately,  Mr.  Simms  was  able  to  obtain  the  jaws  in  pretty 
good  condition,  and  also  one  of  the  largest  suckers  of  the  tentacul^ 
arras.  These  specimens  were  forwarded  to  me  by  the  Bev.  M.  Harvey. 
They  had  been  dried,  and  the  jaws,  which  were  still  attached  together 
by  the  ligaments,  had  cracked  somewhat,  but  all  parts  were  present 
except  the  posterior  end  of  the  palatine  lamina,  which  had  been  cut  or 
broken  off.  Although  these  jaws  had  undoubtedly  shrunken  consider- 
ably, even  when  first  received,  they  were  afterwards  put  into  alcohol 
and  have  since  continued  to  shrink,  far  more  than  would  have  been 
anticipated,  so  that,  at  present,  the  decrease  in  some  of  the  dimensions 
amounts  to  20  per  cent.,  while  even  the  harder  portions  have  decreased 
from  5  to  10  per  cent,  from  the  measurements  taken  when  first  received 
by  oae.*    When  first  received,  in  1875,  the  upper  mandible  measured 

*  There  is  no  naaon  to  8upi>08e  that  the  shrinkage  has  been  any  more  in  this  case 
than  in  the  othersy  but  I  have  not  had  an  opportunity  for  making  comparative  meas- 
uements  from  the  same  specimens  when  recently  preserved,  and  again  att.er  long 
preserfatioii  in  alcohol,  except  in  one  other  instance  (No.  5),  in  which  a  similar 
aUrinkage  was  evident.  (See  table  of  measurements,  p  22.) 
8.  Miss.  59 17 
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111*^  in  total  bight  or  breadth;  88^  £rom  tip  of  beak  to  anterior  end 
of  palatine  lamina;  20*"  from  tip  of  beak  to  the  bottom  of  the  notch. 
The  lower  mandible  measured  96""  in  total  length ;  80""  from  tip  of 
beak  to  inner  end  of  alsB ;  19""  from  tip  to  bottom  of  notch. 

At  the  present  time  (January,  1880),  the  breadth  of  the  upper  man- 
dible is  about  90"" ;  from  tip  of  beak  to  anterior  end  of  palatine  lamina 
(at  junction  with  anterior  edge  of  ate),  89"";  tip  of  beak  to  bottom  of 
notch,  19"";  breadth  of  palatine  lamina,  58"";  beak  to  posterior  ^d 
of  frontal  lamina,  90"";  beak  to  postericnr  lateral  edge  of  alse,  43"; 
notch  to  end  of  anterior  edge  of  alee,  33"";  notch  to  end  of  hardened 
or  black  portion  of  same  (proper  cutting  edge),  17"";  transverse 
breadth  at  notches,  16"".  The  lower  mandible  measures,  in  length, 
82"" ;  beak  to  inner  end  of  al»,  67"" ;  to  bottom  of  notch,  18"" ;  breadth, 
alaB  to  mentum,  78"";  end  of  al»  to  outer  side  of  gular  lamina,  84"*; 
inner  side  of  gular  to  mentum,  50"" ;  breadth  of  gular,  44"" ;  breadth  of 
alsB,  anterior  to  posterior  edge,  laterally,  29"" ;  tip  of  beak  to  posterior 
ventral  end  of  mentum,  33"" ;  tip  to  posterior  lateral  border  of  ake,  in 
line  with  cutting  edge  of  rostrum,  45"" ;  posterior  lateral  bord^  of  al» 
to  end  of  gular,  40"";  depth  of  notch,  3"";  breadth  of  tooth,  8-; 
notch  to  end  of  cutting  or  hardened  edge  of  alse,  20°"* ;  to  inner  end  of 
al8B,  55"" ;  breadth  transversely,  across  teeth,  16"".  (See  also  the  toL- 
lowing  table  of  measurements  of  jaws). 

The  beak  of  the  upper  mandible  is  sharp,  strongly  and  regularly 
curved,  most  so  near  the  tip ;  a  radial  ridge  runs  from  the  notch  to  the 
lateral  borders  of  the  al8B ;  the  anterior  or  cutting  edges  of  the  als  are 
somewhat  convex  and  irregularly  crenulate.  The  lower  mandible  has  a 
sharp  beak,  with  a  slight  notch  close  to  the  tip ;  the  cutting  edges  of 
tiie  rostrum  are  otherwise  nearly  straight;  the  notches  at  the  base  are 
deep  and  narrow  Y-shaped.  The  teeth  are  rather  prominent,  obtuse, 
slightly  bilobed  at  the  summit ;  the  one  on  the  right  side  of  the  mandi- 
ble is  more  prominent  than  the  other,  owing  to  the  flEU^t  that  the  edge 
of  the  ala,  beyond  it,  is  more  concave  in  outline.  There  is  also  a  broad 
and  slightly  prominent  lobe  in  the  middle  of  the  anterior  edges  of  tlie 
alae.  The  sides  of  the  rostrum  are  strongly  excavated  toward  the  base 
and  around  the  notches,  and  radially  striated.  The  jaws  are  dark 
brown,  becoming  blackish  toward  the  tips. 
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ComparaHve'mea9uremeiita  ofjawt  (in  indheB).* 


A.  HarveyL 

A.  princeps. 

h 

1 
1 

i 

s 

& 

i 

i 

^ 

i* 

;5 

UPPER   MANDIBLE. 

Length,  beak  to  end  of  palatine 

Greatest  breadth,  palatine  to  ftt>ntal 

Gn4tn4  tnm^^^nic  diain^tftr 

8.55 
2.40  + 

2.84' 

3.85 

2.60 

1 

2.50 

2.55 

5 

3.50  + 
1.45 

8.40  + 

*i'60* 
3.57 

8.75  + 

8.54  + 

L15, 
2.05  + 
3.17 

5.25 
a88 

luner  end  of  aJo)  to  dorsal  end  of  frontal. . 

8.75 

Tip  of  beak  to  same        

Tin  to  rinteTior  en^l  of  oalatin^^  lamina  . . 

2.87  + 

.60 

8.62 

Tip  to  bottom  of  notch         

^9tf  h  U*  end  K*f  fintArinr  Mlirn  nf  aIa 

.63 

.61 
LIO 

'.'.'.'.'.'.'.'. 

.75 
L15 

.81 

.75 
1.30 

.63 
1 
2.  SO 

.76 
1.50 

Traasverso  breadth  at  notch ... 

.60 

TnametM  breadth  between  edges  of  alio 

.60 

1.70 
2.20 
L40 

3 

2.55 
2.65 
1.50 

2.45 

.85 
L85 

.98  + 
1.50 

.60 

1.50  + 
2.10  + 
1.18 
1.77 

.12 

2.82 
3.15 
L05  + 

3.63 

End  of  palatine  to  edge  of  fttmtal  lamina 
Beak  to  posterior  edge  of  alsD,  laterally. . . 

8.50 

8.89 

L70 

3.24 
3.08 
3^32 
1.74 

2.68 

1.81 

2.40 

1.15 

1.58 

.71 

1.78 

2.67 

1.28 

2.17 

.12 

.32 

.64 

LOWBK  MANDIBLE. 

Total  length,  beak  to  end  of  gular 

3.44 

3.75 

Ucotnm  to  inner  end  of  ul» 

2.60  + 

Total  breadt  b.  gular  lamina  to  end  of  al» 
V^ndth  of  galar  lamina 

3.88 

'i.*30+' 

"'in'" 

L75 

8.15 
1.08 
2.37 
1.50 
1.60 
.80 
2.20 

'".*77* 
3.45' 

Anterior  e^ge  of  aUe  to  end  of  gnlar 
laaino 

8.25 

Tip  of  beak  to  end  of  mentum,  medially. . 

Tip  to  end  of  gohir  huuina,  medially. . . . . 

Bivadtb  of  alao,  latendlv  .'.      ....*'  

L18 

1.62 

fad  ot  galar  lamina  to  alae,  laterally 

L75 

TipuflMiak  to  bottom  of  notch.  ..  ' 

T^  to  puslerior  edge  of  ate,  hiteraUy.... 
Tip  to  raner  end  of  alas 

.62 
1.67* 
2.83 
L20 
L02 
.12 
.30 

.69 

i'is' 

.87 

lip  to  inner  anglo  of  gnlar  lamina 

^'utch  to  Inner  angle  of  ala 

L85 

2.' 75 

Depth  of  notch 

.15 
.85 

.15 
.32 
.60 

.13 

Bn^th  of  tooth  in  front  of  notch 

.38 

Spread  of  jaws  between  teeth 

I 

•  Nos.  1  and  10  had  been  drie<l  for  many  years.  All  the  others  had  been  preserved  in  alcohol— Nos.  4 
aadlS  ftn-  several  years ;  No.  5  about  one  year ;  No.  14  for  only  a  few  dajrs.  The  amount  of  shrinkage 
is  conaiderabie  in  those  preserved  long  in  alcohol  or  dried. 

Comparaiiee  measurements  of  Architeuihis  Harvejfi  and  A.  prinoeps  (in  inches), 


• 

No.  5. 
A.  HarveyL 

No.  2. 
A.  HarveyL 

No.  14. 
A.  pnnoeps. 

Fresh. 

Pre. 
served. 

FhMh. 

P«. 
served. 

Fresh. 

Pre. 
served. 

Total  lenzt  h.  to  tine  0  f  short  arms 

1661 
882t 
92t 
751 
lOf 
82 
18t 
22 
27! 
2 
66 

246 
480 
114 

05 

14! 
100! 

212 

Totalleocth.  to  tips  of  tentacular  arms 

372 

Trom  baM  of  arm^  to  tip  of  teil 



86 

From  ha#^  of  Arms  to  oi^gin  of  fins .....*... 

67 

Head,  from  base  of  arms  u>  mantle  (above) 

12 

Bodyi  edge  of  mantle  to  tip  of  tail  (above) 

74 

Tip  of  tall  to  insertion  of  fin 

17 
16 
23 
&5 

10 

Bruultli  of  caadal  fin    

83 

28 

From  «m1  of  bod V  to  ont4fr  onirle  of  ftn 

24.5 

FroBtedgeof  fin,  outer  angle  to  side  of  body 

10 

84 

48 

360 

86 

66 

Ciroamfervuco  of  hea^      

lUvgth  of  tentacular  arms               ...xu......u4.... 

88 

80 

72? 

721 

72! 

72 

7 

8 

161 

80 

848! 
80 

"Hi"" 

288 

LcogUi  of  sucker- bearing  portioii 

80.5 

Lcngtlt  of  dorsal  arms  (nrst  pair) 

81  + 

Length  of  lateral  arms  (second  pair) 

100  + 

L^mrth  at  IniAral  arms  (third  xtt^r) .'. 

76  + 

Lr^gih  of  Tf^ntrol  arms  (foarth  pair) 

182 

126 

CiTnnnferenco  of  first  pair  of  arms,  at  base 

9 

Circainfcrfnce  of  second  pair  of  arms,  at  base 

CirrrofrTfaca  of  teoond  pair,  8  feet  ftom  base 

0l50 

7.50 
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ComparaUve  mea$mremmta,  ^. — Continaed. 


A-HanreyL 

No.  2. 
A-HarreyL 

Kal4. 

A-priDceps. 

Fresh. 

Pre- 

served. 

Fresh. 

serred. 

Fresh. 

serred. 

Cironmfereno*  of  third  pair,  at  base 

10 

8 

17 

1L25 

Circamferenoe  of  third  pairi  8  feet  from  base 

9 

Circumference  of  fourtii  pair,  at  base   — , 

0 

7.5 

10 

e.s 

8.75 

2.75 
4.5 

L15 
.84 
.68 

80 

14 
7 
0 

L5 
1.6 
M5 
1.75 
4.5 
5 

It. 

1 

L15 
.02 

.40 
.82 
.24 
.40 
.28 
.12 

4 
6 
L28 

V* 

L25 

5 
8 

L2S 
1 
.80 

4 

Circumference  of  terminal  dub  of  same 

1 

1 

Diamet^v  of  larg4*st  sucker  of  sessile  arms 

1 

1 

Aperture  of  latier 

.M 

DETAILS  or  TIMTACULAtt  ABM8. 

Length  of  'club'  or  expanded  portion 

81 
15 

7 
0 

80 
IS 

27 

14 

80.5 

or  irart  of  club  be(guriiiK  24  largest  suckers 

11 

Of  '  wrist '  or  part  with  group  of  small  suckera 

Of  terminal  part,  with  smaUsnckers 

2.6 

0 

2.5 

L5 

Breadth  of  club  in  middle 

Breadth  of  wrist 

Breadth  of  slender  middle  portion 

LS 

Bn^dth  of  tip,  from  ftont  to  back 

*"i.*68' 
L82 

1.28 

L5 
5.5 

h 

L81 
1.24 

Clrcuml'ereiice  of  club 

S 

C  ircumference  of  wrist 

1 

Circum fercnc©  of  middle  portions  of  arm 

2|-3» 

i^ 

I)i«t.4ince  between  piHlicelfi  of  large  suckers 

DiiitAncn  hntwrn^n  nMlfr^la  dinirnnaliv 

DBTAIU  OF  8UCKXB8  OF  CLUB. 

Largest  suckers,  diameter  in  middle 

L25 

L25 

Largest  tiuckers,  diameter  of  homy  ring 

L15        L15 

Diameter  of  facets  around  sackera 

L40 

1       LS 

Largest  suckers,  hight  from  attaclmient 

.75 

Larsest  suckers,  lensth  of  i>edicela       ...  

.» 

Largest  suckers,  hight  of  ring            - 

.48 

HfM*ondBrv  suckers  next  to  wrint  dtametM*         .  . 

.44 

Marginal  suckers,  diameter  of  rings 

Marcinal  suckers,  hiicht  of  rines.  outer  side 

.48 

.16 

KeiMnle  suckers  of  wrist  diameter 

.28 

V • 

^^ 

The  dried  sucker  fix)m  the  tentacular  arm  appears  to  have  been  one 
of  the  largest  (Plate  IX,  fig.  11).  At  the  present  time  the  transverse 
diameter  of  the  ring,  outside,  is  28"™" ;  diameters  of  the  edge,  24— and 
22"*";  greatest  hight  of  the  ring,  including  denticles,  9.5"";  least  bight 
on  inner  side,  6.5"".  There  are  forty-eight  marginal  denticles,  whidi 
are  nearly  the  same  in  size  and  form  all  around.  They  are  narrow, 
triangular,  acute,  with  the  edges  beveled,  sharp,  and  with  a  central, 
thickened,  triangular  ridge  on  the  outside.  The  ring  is  white,  hard, 
smooth,  and  osseous  in  appearance. 

Of  the  other  specimens  enumerated  in  the  first  part  of  this  paper,  it 
is  probable,  judging  from  the  proportions  given,  that  Nos.  16^  18,  and 
19  also  belonged  to  A.  prina^.  Nos.  18  and  19  appear  to  have  been 
much  larger  than  any  of  the  examples  of  which  portions  have  been  pre- 
served, and  it  was  very  unfortunate  that  the  persons  who  secured  them 
did  not  know  their  value,  for  they  were  both  found  within  a  few  miles  of 
the  settlement  at  Little  Bay  Copper  Mine,  on  the  south  arm  of  Notie 
Dame  Bay,  and  could  easily  have  been  taken  to  Saint  John's. 
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Observations  on  the  specimens  described  from  foreign  localities. 
A.— Atlantic  ocean  species. 

We  are  largely  indebted  to  Professor  Steenstrap  and  to  Dr.  Starting  for 
our  eariiest  knowledge  of  the  specimens  preserved  in  European  museums, 
or  cast  a^ore  on  the  European  coasts.  Professor  Steenstrup*  has  given 
aoooants,  compiled  firom  contemporary  documents,  of  a  specimen  taken 
at  Malm5,  Sweden,  about  1546  or  1549,  and  of  two  specimens  of  huge 
Cephalopods  cast  ashore  at  Iceland,  in  1639,  and  November  or  Decem- 
ber, 1790. 

The  specimen  of  1790,  described  in  the  MSS.  of  Svend  Paulsen,  1792, 
had  tentacles  3  fathoms  long;  the  body  (with  head)  was  3^  fathoms 
long.  That  of  1639,  described  in  Ola&ens  og  Povelsens  Eeise  til  Island, 
ii,  p.  716,  was  4  to  5  fathoms  long. 

In  the  article  published  in  1857,  he  also  briefly  mentioned  a  specimen 
cast  ashore  at  Jutland,  December,  1853,  of  which  the  jaws  were  pre- 
served, and  on  which  he  then  based  the  species  Architeuthis  monachus; 
and  another  specimen,  which  he  named  Architeuthis  duxy  taken  by  Capt. 
Yilh.  Hygom  in  the  Western  Atlantic  He  has  also  since  described  and 
figoredt  the  jaws  of  the  specimen  of  Architeuthis  monachus  obtained  at 
Jutland  in  December,  1853. 

In  the  same  memoir,  of  which  I  have  seen  only  the  first  few  pages,  there 
9se  references  to  a  description  and  figures  of  ^^A.  Titan^^  obtained  in 
1855  by  Captain  Hygom  in  north  latitude  31°,  west  longitude  76^.  The 
latter  specimen  appears  to  be  the  same  as  that  refeired  to  in  1856  as  A. 
duxj  and  the  same  that  Harting|  mentioned,  under  the  name  ^^Architeur 
tJtis  dux  Steenstrap,"  as  collected  at  the  same  time  and  place,  and  of  which 
be  published  an  outline  figure  (see  our  Plate  XII,  fig.  4)  of  the  lower  jaw, 
copied  from  a  drawing  furnished  to  him  by  Steeustrup. 

Harting  states  that  the  pen  or  ^gladius'  of  this  specimen  is  6  feet 
long.  Man}'  important  parts  of  this  specimen  were  secured,  and  I 
regret  that  I  have  been  unable  to  see  the  figures  and  description  of  it, 
referred  to  by  Harting  as  forming  part  of  Professor  Steenstrap's  unpub. 
lished  memoir.  But  to  judge  by  the  outltlie  figure  given  by  Harting,  it 
is  a  species  quite  distinct  from  those  described  by  me.    The  lower  jaw 

'Meddelelse  om  tvende  Eisempestore  Blffiksprutter,  opdrevne  1639  og  1790  ved 
lalands  Kyst,  og  om  nogle  andre  nordiske  Dyr.  Forhandlinger  Skandinaviske  Natur- 
fonkens,  v,  pp.  95a>9r>7,  1847,  Copenhagen,  1849. 

Opiyuiinger  om  Atlanter  colossole  Blsckspruttcr,  Forhandlinger,  Skand.  Naturf., 
lifiC,  vii,  p.  182,  Christiania,  1857. 

tin  a  paper,  of  which  I  have  seen  some  proof-sheets,  given  hy  him  to  Dr.  Packard, 
entitled  "^olia  Atlantica."  This  memoir  has  not  been  published.  The  plate  (I) 
thtt  1  have  seen  is  marked  "  Vid.  Selsk.  Skrifter,  V.  Rekke,  natorv.  og  mathem. 
Afd.  iv  Bind;^  and  there  are  references  to  three  other  plates,  illustrating  ^^A,  Titan f" 

t  Description  de  qnelques  fragments  de  deux  C<5phalopode8  gigantesques.  Publi^es 
IftrTAcad^mie  Roy  ale  des  Sconces  ii  Amsterdam.  1860.  4to,  with  three  plates. 
(Verb,  K.  Akad.  Wet  en.,  ix,  1801.)  The  figures  have  been  partly  copied  in  Tryon's 
Hnraal  of  Conchology^  i^  plates  60  and  86. 
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resembles  that  of  A.  Rarveyi  more  than  A.princeps^  and  is  a  little  larger 
than  that  of  our  No.  5.  The  beak  is  more  rounded  dorsally,  less  acate, 
and  scarcely  incurved;  the  notch  is  narrow,  and  the  alar  tootii  is  not 
prominent. 

M.  Paul  Gtervais,  in  the  Journal  de  Zoologie,  ix,  p.  90, 1875,  gives  a 
short  description  of  this  species,  based  apparently  on  the  proof-she^s 
and  unpublished  plates  (not  seen  by  me)  of  Steenstrup's  article  referred 
to  above.  He  describes  it  as  follows:  A  large  species,  of  which  a  frag- 
ment of  an  arm  preserved  in  the  Museum  of  Gopenhagan  is  neariy  as 
large  as  theturm  of  a  man.  The  sucker-bearing  surface  of  the  arm  ia 
extended  bilaterally  into  a  membrane  exceeding,  on  each  side,  the  arm 
itself.  Diameter  of  the  opening  of  the  suckers  0.020" ;  of  the  snckera 
themselves  0.030".  Length  of  the  dorsal  bone  (pen)  2";  breadth  [long- 
ueur, by  error],  measured  in  the  middle  of  its  length  [longueur],  0.17". 
He  refers  to  Steenstrup's  Plates  III  and  IV. 

In  a  letter  to  the  writer,  dated  September  4, 1875,  Professor  Steen- 
strup  states  that,  in  addition  to  the  specimens  above  mentioned,  there 
are,  in  the  museum  of  the  University  of  Copenhagen,  two  complete  speci- 
mens of  ArchiteuthiSj  preserved  in  alcohol.  Both  are  of  comparatively 
small  size.  One,  fh>m  the  northern  coast  of  Iceland,*  he  refers  to  A* 
monachus.  It  has  tentacular  arms  10  feet  long,  and  sessile  arms  4  feet 
long.  The  other  is  a  still  smaller  one,  flrom  the  warmer  i>arts  of  the 
Atlantic,  x>ossibly  the  young  of  A.  dux. 

1%  is  evident,  therefore,  that  at  no  distant  day  most  of  the  remaining 
doubtful  points  in  respect  to  the  structure  and  relationship  of  the  spe- 
cies of  this  genus  can  be  cleared  up  by  Professor  Steeustrup,  even  if 
additional  specimens  should  not  be  obtained. 

The  publication  of  Professor  Steenstrup's  detailed  memoir  upoD  this 
genus  would  give  great  pleasure  and  satisfoction  to  all  students  of  this 
class  of  animals.  His  thorough  knowledge  of  the  group,  and  his  nomer* 
ous  and  important  investigations  of  the  Cephalopods,  published  during 
many  years,  will  give  special  value  to  his  conclusions. 

Harting,  in  the  important  memoir  referred  to,  desmbes  specimens  of 
two  species,  both  of  which  are  apparently  distinct  from  all  the  New- 
foundland specimens  enumerated  by  me. 

The  first  of  these  (his  Plate  I)  is  represented  by  the  jaws  and  buccal 
mass,  witli  the  lingual  dentition  and  some  detached  suckers,  preserved 
in  the  museum  of  the  University  of  Utrecht,  but  from  an  nnknowii  local- 
ity. These  parts  are  well  figured  and  described,  and  were  referred  to 
Architeuthu  dux  by  Harting.  The  form  of  the  lower  jaw  (see  Plate  XII, 
fig.  1)  is  unlike  that  of  A.  duxj  for  the  beak  is  very  acute,  tiie  cat- 
ting edge  is  concave,  the  notch  shallow  and  broad,  and  the  alar  tooth 
is  somewhat  prominent.  The  size  is  about  the  same  as  our  No.  5.  The 
suckers  (Plate  XII,  fig.  2  a,  2  6)  are  flrom  the  sessile  arms^  and  agree 
pretty  nearly  with  those  of  A.  Harveyi,    The  edge  is  strengthened  by 

'Thin  one  U  referred  to  by  Dr.  Packard,  Amer.  Naturalist,  voL  vii,  p.  94, 1873. 
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an  obliqae,  strongly  denticolated  ring,  which,  in  all  the  snekers  figured, 
iDclnding  both  larger  and  smaller  ones  from  the  short  arms,  has  regular, 
acute,  subequal  denticles  all  around  the  circumfiBrence,  in  this  respect 
agreeing  with  A.  Harveyi.  The  internal  diameter  of  the  largest  of  these 
suckers  is  .75  of  an  inch )  the  external  1.05  inches.  They  were  furnished 
with  slender  pedicels,  attached  obliquely  on  one  side.  The  lingual  teeth 
(see  Plate  XII,  fig.  le,  copied  from  Harting)  are  in  seven  regular 
rows,  and  resemble  closely  those  of  Loligo.  On  that  account  mainly,  in 
a  f(^mer  paper,  I  proposed  to  designate  it  by  the  name  of  Loligo  Hart- 
ingiL  But  since  that  time  I  have  been  able  to  study  the  dentition  of  the 
species  of  Architeuthis  and  SthenoteuthiSj  and  now  refer  Harting's  spe- 
cies to  ArchiteutkiSy  without  hesitation,  although  the  dentition  is  poorly 
figured.  Professor  Steenstrnp,  in  a  letter  to  me  subsequent  to  the  pub- 
lication of  my  former  papers,  also  expressed  the  opinion  that  Harting's 
specimen  belongs  to  A.  tnonachua.  If  distinct,  however,  as  is  possible, 
it  may  be  called  Architeuthis  Hartingii. 

The  other  species  described  by  Harting  was  from  the  Indian  Ocean, 
and  belongs  to  the  genus  Unoploteuthis  (Plate  XII,  fig.  4,  jaws). 

In  this  genus  there  are  large,  sharp,  curved  claws  (see  Plate  XV,  figs. 
5, 0,  b)j  both  on  the  club  of  the  tentacular  arms  and  on  the  sessile  arms, 
in  place  of  the  suckers  of  ordinary  squids.  The  teeth  of  the  odonto- 
pfaore,  in  Harting's  species,  are  remarkably  small  and  simple  (see  fig. 
5,  e,  d,  after  Harting).  As  this  species  does  not  appear  to  have  had  a 
^>ecial  name,  I  propose  to  call  it  JSnoploteuthis  Hartingii. 

D'Orbigny*  gave  the  name  Unoploteuthis  Molince  to  a  large  species,  of 
which  the  body  was  estimated  to  be  about  4  feet  long,  found  floating 
and  mutilated  in  the  South  Pacific,  south  latitude  30^  44^,  west  longitude 
llOo  33',  by  Banks  and  Solander,  in  1769,  on  Captain  Cook's  second 
voyage.  Of  this,  fragments  are  preserved  in  the  Museum  of  the  College 
of  Surgeons,  London.t 

A  similar  species,  perhaps  based  on  the  same  specimen,  was  recorded 
by  Molina,  from  off  the  coast  of  Chili,  as  Seppia  unguiculata. 

Lieutenant  Bouyer,  of  the  French  steamer  "  Alecton,'^  encountered  a 
huge  Cephalopod,  in  ^November,  1860,  between  Madeira  and  Teneriffe. 
Its  body  was  estimated  to  be  between  15  and  18  feet  in  length.  A  long 
and  laborious  attempt  was  made  to  capture  it,  and  a  slip-noose  was 
passed  around  the  body,  but  on  attempting  to  hoist  it  on  board,  the  roi)e 
cut  through  the  soft  fiesh  and  the  tail  alone  was  secured.  A  sketch  of 
the  animal  was  made  by  one  of  the  officers. 

The  original  account  of  this  occurrence,  given  in  the  Comptes-B«ndus 
of  the  French  Academy  of  Science  for  1861,  is  as  follows: 

M.  Flourens  read  the  following  report  made  to  the  minister  of  the 
Daarine  by  M.  Bouyer,  lieutenant  commanding  the  "Alecton."} 

•Hiatoire  Nat.  des  C^phalopodes  Ac^tabuUftres,  p.  339,  1845. 
tSee  altio  Todd's  Cyclopedia  of  Anatomy  and  Physiology,  i,  p.  529. 
tComptes-Rendas  Acad,  of  Sciences,  vol.  liii,  p.  1263.    For  the  following  tranola- 
tious  I  am  indebted  to  Mr.  Sanderson  Smith. 
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^^  Saints- Cboix  de  T£n£blffk, 

'^^Aleotan^^  Deeember  2, 186L 

"Monsieur  le  Ministee:  I  have  the  honor  to  inform  your  excellency 
that  I  anchored  at  T6ndriffe  the  1st  of  December,  at  eight  o'clock  in  tiie 
morning. 

"From  Cadiz  to  T6n6riffe,  that  is  to  say,  flrom  the  27th  of  November 
to  Ist  of  December,  I  have  encountered  the  most  favorable  weather; 
thus,  making  use  of  my  sails,  setting  the  safety-valve  at  0.30 — iu  a  word, 
economizing  fuel  as  much  as  possible,  I  have  been  sometimes  able  to  re- 
duce the  consumption  to  6  tons  a  day,  going  to  7  or  8  knots,  with  a 
moderate  bi'eeze  from  the  northeast. 

"A  singular  incident  has  marked  my  voyage.  On  the  30th  of  Novem- 
ber, 40  leagues  from  T^n^riffe,  at  two  o'clock  in  the  afternoon,  I  encoan- 
tered  a  monstrous  animal  which  I  recognized  for  the  gigantic  cnttle-M 
[poulpe  gSant],  the  contested  existence  of  which  seems  to  have  been 
consigned  to  the  realm  of  fable. 

^'Finding  myself  in  the  presence  of  one  of  these  strange  beings  that 
the  ocean  sometimes  produces  from  its  depths  as  if  to  offer  defiance  to 
science,  I  resolved  to  study  nearer  by,  and  try  to  gain  possession  of  it- 

**  Unfortunately,  a  heavy  swell,  taking  us  on  the  side,  caused  the  'Alec- 
ton'  to  roll  irregularly,  and  interfered  with  the  evolutions,  whilst  the 
animal  itself,  though  almost  always  at  the  surface  of  the  water,  moved 
itself  with  a  kind  of  intelligence,  and  seemed  to  wish  to  avoid  the  vessel 

"After  several  encounters,  which  permitted  only  of  its  being  struck  by 
several  balls,  I  succeeded  in  approaching  near  enough  to  place  a  bar- 
IKion  iu  it,  as  well  as  to  get  a  running  noose  around  it.  We  were  pre- 
paring to  multiply  the  fastenings  when  a  violent  movement  of  the  ani- 
mal caused  the  harpoon  to  come  out;  the  part  of  the  tail  where  the  cowl 
was  fastened  broke  off,  and  we  brought  on  board  only  a  fragment,  weigh- 
ing 20  kilograms  [about  44  pounds]. 

"  We  had  seen  the  monster  near  enough  to  make  an  exact  painting  of 
it.  It  is  the  giant  squid  [encornet],  but  the  form  of  the  tail  seems  to 
make  of  it  an  undescribed  variety.  It  seemed  to  measure  15-18  feet  to 
the  head,  shaped  like  a  ]>arrot's  beak,  and  enveloped  by  8  arms,  from 
5  to  6  feet  long.  Its  appearance  was  frightful,  its  color  a  brick-red,  Mid 
this  half-formed  being  [Stre  4bau€hi?],  this  colossal  and  slimy  embryo,  has 
a  repulsive  and  terrible  appearance. 

^'Both  officers  and  men  begged  me  to  have  a  boat  lowered  and  to  go 
and  seize  again  upon  the  animal  and  bring  it  alongside.  They  would, 
perhaps,  have  succeeded,  but  I  feared  that  in  this  hand  to  hand  encoun- 
ter the  monster  might  throw  his  long  arms,  furnished  with  suckers,  over 
the  sides  of  the  boat,  upset  it,  and  perhaps  strangle  some  saUors  with 
liis  formidable  scourges,  charged  with  electrical  effluvia. 

^^I  thought  that  I  ought  not  to  expose  the  lives  of  my  men  to  satisfy 
.a  sentiment  of  curiosity,  even  though  this  curiosity  had  science  for  its 
ba^is,  and,  notwithstanding  the  fever  of  excitement  which  accompanies 
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each  a  chase,  I  was  obliged  to  abandon  the  mntilat^  animal,  which,  by 
a  sort  of  instinct,  seemed  to  carefully  avoid  the  vessel,  dived,  and  passed 
from  one  side  to  another  when  we  a^cain  approached  it." 

The  f(dlowing  is  a  translation  of  a  letter  addressed  to  M.  Moquin 
Tandon  by  M.  Sabin  Bertholet,  consul  of  France,  which  was  also  read 
before  the  Academy.    It  contains  some  additional  i^articulars: 

"Saintb  Croix  de  I^^ni^kiffe,  December  12<A,  1861. 

^<0n  the  2d  of  November  last  the  steam  dispatch-boat  ^Alectou,' com- 
manded by  M.Bouyer,  lieutenant  commanding,  anchored  in  our  har- 
bor on  its  way  to  Cayenne.  This  dispatch-boat  had  encountered  in  the 
sea,  between  Madeira  and  T^n^rifte,  a  monstrous  cuttle-fish  |PouIpa|, 
iirhich  was  swimming  at  the  surface  of  the  water. 

^^This  animal  measured  from  5  to  6  meters  in  length,  without  count- 
ing its  eight  formidable  arms,  covered  with  suckers,  which  crown  its 
bead.  Its  color  was  brick-red.  Its  eyes,  not  risirg  above  the  sur- 
face of  the  head^had  a  prodigious  development  and  frightful  fixity.  Its 
mouth,  shaped  like  a  parrot's  beak,  might  have  measured  [offrir] 
about  half  a  meter.  Its  body,  spindle-shaped,  but  very  much  swollen 
towards  the  center,  presented  an  enormous  mass  of  which  the  weight 
has  been  estimated  at  more  than  2,000  kilograms  [4,400  pounds].  Its 
fins,  situated  at  the  posterior  extremity,  were  rounded  into  two  fleshy 
lobes  of  very  great  size.  It  was  on  the  30th  of  November,  about 
halt-past  twelve,  that  the  crew  of  the  ' Alecton '  perceived  this  terrible 
Oephalopod  swimming  alongside.  The  commander  immediately  stopped 
the  vessel,  and  notwithstanding  the  dimensions  of  the  animal  he  ma- 
neuvered to  obtain  possession  of  it.  A  running  noose  was  arranged 
in  order  to  catch  it,  guns  were  loaded,  and  harpoons  prepared  in  all 
haste.  But  at  the  first  balls  which  were  fired  at  it  the  monster  dived, 
passing  under  the  vessel,  and  speedily  reappeared  on  the  other  side ; 
again  attacked  with  harpoons,  and  after  having  received  several  shots, 
it  disappeai-ed  two  or  three  times,  each  time  showing  itself  some  min- 
utes afterwards  at  the  surface  of  the  water,  agitating  its  long  arms.  But 
the  vessel  followed  it  continually,  or  slackened  its  speed  according  to  the 
movements  of  the  animaL  This  chase  lasted  more  than  three  hours. 
The  commander  of  the  '  Alecton'  desired,  at  any  cost,  to  dispose  of  this 
enemy  of  a  new  kind;  stUl,  he  did  not  dare  to  risk  the  lives  of  his  sailors 
by  lowering  a  boat,  which  this  monster  might  upset  by  seizing  it  with 
a  single  one  of  his  formidable  arms.  The  harpoons,  whicli  were  thrown 
at  it,  penetrated  into  the  soft  flesh  and  came  out  without  success ;  sev- 
eral balls  had  traversed  it  uselessly.  However,  it  received  one  which 
seemed  to  wound  it  grievously,  for  it  immediately  vomited  a  great 
quantity  of  foam  and  blood  mixed,  with  glutinous  substances  which  had 
a  strong  odor  of  musk.  It  was  at  this  instant  that  they  succeeded  in 
seizing  it  with  the  running  noose;  but  the  rope  slipped  along  the  elastic 
body  of  the  moilusk,  and  stopped  only  near  the  extremity  where  the 
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two  fins  originate.  Tbey  tried  to  hoist  it  on  board.  Already  tiie  greater 
part  of  the  body  was  oat  of  water,  when  the  enormous  weight  of  this 
mass  caused  the  running  noose  to  penetrate  the  flesh  and  separated  the 
posterior  part  from  the  rest  of  the  animal.  Then  the  monster,  released 
from  this  noose,  fell  back  into  the  sea  and  disappeared.  They  showed 
me,  on  board  the  *  Alecton,'  this  posterior  part.  I  s^id  you  a  sufficiently 
exact  drawing  of  this  colossal  poulpe,  made  on  board  by  one  of  the  of- 
hcefs  of  the  *  Alecton.* 

<'  I  ought  to  add  I  have  myself  questioned  old  fishermen  of  the  Cana- 
ries, who  have  assured  me  that  tbey  have  several  times  seen,  in  the  op^ 
sea,  great  reddish  calamaries,  2  meters  or  more  long,  which  they  did 
not  dare  to  capture." 

Messrs.  Crosse  and  Fischer  have,  from  the  figure  and  this  narrative 
of  the  officer8,t  proposed  to  establish  for  this  specimen  a  species,  which ' 
they  named  Loligo  Bouyeri.  The  figure  is  imperfect,  but  evidently  rep- 
resents a  ten-armed  cuttle-fish,  though  only  eight  arms  are  shown,  and 
the  tail  is  represented  as  truncated.^  In  fact,  these  figures  and  the  de- 
scription are  not  suflicient  to  indicate  specific  or  exact  generic  characters. 
The  eight  short  arms,  shown  in  the  figure,  are  stout,  tapered,  and  less 
than  half  the  length  of  the  hdlul  and  body  together.  It  was  most  prob- 
ably a  species  of  Architeuthis^  to  judge  irom  the  caudal  fin,  described  as 
consisting  of  two  lobes  of  small  size.  It  may  be  designated  provision- 
ally as  Architeuthis  Bouyeri. 

In  a  popular  work  entitled  "  Les  Monstres  Marins,"  by  Armand  Lan- 
driu,  Paris,  1867,  there  is  also  a  detailed  account  of  this  encounter, 
which,  while  agreeing  in  most  points  with  those  already  quoted,  con- 
tains some  additional  particulars.  Although  it  is  put  in  quotation- 
marks,  and  is  stated  to  be  by  M.  Bouyer  himself,  the  original  place  of 
publication  is  not  given,  and  I  have  not  been  able  to  ascertain  its 
.  origin.  In  this  account  the  eyes  are  said  to  have  been  "  flat,  glaucous, 
and  as  large  as  saucers  [a8%iette%\y  ^^  The  part  of  the  tail  that  we  had 
on  board  weighed  14  kilograms ;  it  was  of  a  soft  substance,  exhaling^ 
a  strong  odor  of  musk.  The  part  which  corresponds  to  the  backbone 
[pen]  began  to  attain  a  sort  of  relative  hardness.  It  broke  easily,  with 
an  alabaster-white  fracture.  The  entire  animal,  according  to  my  esti- 
mate, weighed  two  or  three  tons  [4,000  to  6,000  livres].  It  blowed 
[aovfflait]  energetically,  but  I  did  not  observe  that  it  ejected  the  black 
ish  substance  by  means  of  which  the  small  calamaries  of  Newfoundland 
destroy  the  transparency  of  the  water  in  order  to  escape  from  theii 
enemies.  The  sailors  told  me  that  they  had  seen  to  the  south  of, Good 
Hope  poulx)es  similar  to  this,  although  of  less  size.'' 

The  description  in  this  work  is  accompanied  by  a  cut  representing 

*  This  colored  drawing  was  uhown  to  the  academy. 

t  Joarnal  de  Conchyliologi^,  3d  ser.,  yoI.  ii,  p.  138, 1862.  See,  also,  Tryon's  Manna 
of  Conchology,  vol.  i,  p.  87,  pi.  59,  1879  (figure  copied  from  "The  Universe"). 

X  One  of  the  published  figures,  as  explained  above,  shows  ten  arms  andaU  the  other 
essential  characters  of  Architevkthis, 
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the  (a'eatare  swimmiDg  just  beneath  the  sarface  of  the  sea.  This  is 
unlike  either  of  the  other  two  illustrations  that  I  have  seen,  but  the 
origin  of  this  figure  is  not  given.  In  the  popular  work  '^  The  Ocean 
World,''  by  Louis  Figuier  (London  edition,  1869,  p.  462),  there  is  also  an 
account  of  this  encounter,  which  is  for  the  most  part  a  translation 
from  the  original  accounts  given  above,  accompanied  by  a  figure  which, 
as  the  author  states,  'Ms  copied  from  M.  Berthelot's  colored  representa- 
tion of  this  scene.''  This  is  a  very  fair  representation  of  a  genuine  Archu 
teuthiSy  and  is  of  especial  interest,  if  we  recollect  that  when  this  figure 
was  made  there  was  no  figure  extant,  nor  any  authentic  description  of 
the  form  and  structure  of  Architeuthis.  The  head  is  undoubtedly  rep- 
resented too  large,  but  the  form  and  proportion  of  the,  body  caudal  fin, 
arms,  and  tentacles  are  very  much  like  those  of  the  Newfoundland  ex- 
amples. 

Popular  accounts  of  this,  as  well  as  of  other  large  Cephalopods  of  ear- 
her  occurrence,  are  contained  in  many  other  general  works  besides  those 
referred  to  above.  • 

In  ^^Les  Monstres  Marins"  (p.  44),  referred  to  above,  there  is  the 
following  account,  inclosed  in  quotation  marks,  but  without  any  state- 
ment of  the  source  from  which  it  was  taken : 

"An  American  captain,  whom  I  knew  very  well,  in  New  York,"  says 
B.  n.  R^voil,  "told  me  that  in  1836,  when  he  was  in  the  neighborhood 
of  Lacayes  Islands,  his  ship  had  been  attacked  by  a  cuttle-fish,  which, 
stretching  out  its  gigantic  arms,  had  reached  and  dragged  into  the  sea 
two  men  of  his  crew.  With  a  blow  of  his  hatchet,  the  chief  steersman 
cut  off  one  of  its  arms.  This  monstrous  appendage  measured  3^  meters 
(11^  feet)  in  length,  and  its  thickness  was  that  of  a  man.  I  have  seen 
this  curious  specimen  of  natural  history  in  the  museum  of  Mr.  Bamum, 
in  New  York,  where  it  is  preserved,  shriveled  and  folded  on  itseli*,  in  an 
enormous  jar  frdl  of  alcohol." 

Some  of  our  older  readers  may,  perhaps,  have  seen  such  a  specimen  in 
Barnum's  Museum,  which,  however,  has  not  been  regarded  in  this  coun- 
try as  a  very  reliable  source  of  scientific  information  on  such  subjects. 
Possibly  this  specimen,  as  well  as  the  story,  may  have  been  an  ingenious 
invention. 

According  to  Jeffreys  (British  Conchology,  voL  v,  p.  124),  a  huge 
Cephalopod  was  stranded  in  1860  or  1861,  between  Hillswick  and  Scal- 
loway, on  the  west  of  Shetland.  "From  a  communication  received  by 
Professor  Allman  it  appears  that  the  tentacles  were  16  feet  long,  the 
pedal  arms  about  half  that  length,  and  the  mantle-sac  7  feet;  the  man- 
tle was  terminated  by  fins  5  one  of  the  suckers  examined  by  Professor 
Allman  was  |  inch  in  diameter." 
Mr.  Kent,  in  the  articles  t  already  referred  to,  mentions  a  sessile  arm 

•  Among  theee  popular  works,  of  pennanent  valoe,  containing  such  acconnte  should 
bo  cited  "The  World  of  the  Sea,"  translateil  and  edited  by  the  Eev.  H.  Martyn  Hart, 
London,  CaseeU,  Fetter  &  Galpin,  from  "  Le  Monde  de  hi  Mer,''  by  M.  Moquin  Taudou. 

t  Proceedings  Zoological  Society  of  London  for  1874,  pp.  178  and  493. 
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of  a  ^ant  Cephalopod  which  has  been  long  preserved  in  the  British 
Museum,  bat  of  which  the  ori^n  is  nnknown.  He  states,  in  the  first 
article,  that  it  is  just  9  feet  long  and  11  inches  in  circumference  at  the 
base,  tapering  off  to  a  fine  point.  There  are  about  150  suckers  in  each  of 
the  two  alternating  rows,  those  at  the  base  being  .75  of  an  inch  in 
diameter. 

In  his  second  article  he  refers  this  arm  doubtfully  to  Ommastrephet 
todarusj  and  gives  the  following  description : 

"The  length  of  this  arm,  from  one  extremity  to  the  other,  is  just  9 
feet ;  the  circumference  at  the  base  11  inches ;  and  from  this  it  grad- 
ually decreases,  terminating  in  a  fine  point.  The  suckers  are  arranged 
in  two  rows  throughout  the  extent  of  the  arm,  numbering,  approxi- 
mately, 150  to  each  row,  or  a  total  of  300  to  the  whole  organ.  Forty- 
three  suckers  only  are  stationed  on  each  side  in  the  first  or  proximo 
half  of  the  arm ;  one  hundred  on  each  side  occupy  the  whole  length, 
with  the  exception  of  14  inches,  this  smaller  length  including  the  re- 
maining fifty  on  each  side,  which  are  very  minute  and  crowded  together. 
The  comparative  distances  between  the  suckers  throughout  the  whole 
length  in  each  row  are  as  follows:  Between  the  first  and  second  sucker, 
1^  inches ;  half  way  up  the  arm,  1  inch ;  at  three-quarters  of  the  entire 
length,  ^  inch ;  and  within  6  inches  of  the  distal  extremity,  i  inch. 
The  relative  diameters  of  the  suckers  at  similar  distances  are:  At  the 
base,  extreme  outside  measurement,  f  inch;  inside  measurement  of 
corneous  ring,  j  inch ;  and,  those  suckers  a  little  past  the  first  few  being 
the  largest,  half  way  down,  ^  inch  outside  and  ^  inch  inside  measurement; 
at  three-quarters  length,  ^  inch;  and  at  6  inches  from  the  extreme 
point,  i  inch  outside  measurement,  gradually  diminishing  trom  here  to 
the  size  of  a  pin's  heail. 

^^The  shape  and  structure  of  the  suckers  upon  this  British  Museum 
specimen  agree  with  those  of  Ommastrephes  todarus,  as  given  by  lyOr- 
"bigny,  corresponding  also  with  those  figured  by  Harting,  referred  by 
him  to  the  same  species,  and  anticipated  by  the  same  authority  to  be 
also  identical  with  Professor  Steenstrup's  Architeuthis  dux.  More  mi- 
nutely they  may  be  described  as  hemispherical  in  shape,  the  stalk  or 
peduncle  being  attached  laterally  at  the  base  of  the  hemisphere,  the 
point  of  insertion  of  the  same  in  the  cup  being  marked  by  a  conspicuous 
pit-like  depression.  The  horny  ring  is  obliquely  set,  and  much  deeper 
at  the  side  opposite  the  insertion  of  the  stalk ;  the  inner  margin  is  ser- 
rated ;  and  in  most  examples  the  serratures  bordering  the  deeper  side 
are  considerably  larger  than  in  the  other  portions  of  the  circumference; 
in  some  instances  the  serratures,  except  at  the  particular  point  men- 
tioned, are  altogether  aborted,  having  the  inner  margin  of  the  ring  quite 
smooth ;  in  other  examples,  and  more  especially  among  the  larger  suckers, 
the  teeth  or  serratures  are  equal  or  subequal.  The  average  number  of 
the  teeth  of  the  largest  rings  is  twenty.'' 

Mr.  Kent,  unfortunately,  does  not  state  to  which  pair  this  arm 
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beloDgs.  Bat  from  his  desoription  of  the  two  forms  of  Backers,  it  is 
probaU}'  one  of  the  lateral  arms,  if  it  is  in  this  respect  like  oar  yoang 
A.  Harve^  (No.  24).  It  evidently  belongs  to  an  ArohiteuthiSj  and  is 
very  near  to  oar  A.  prineep$. 

In  the  Zoologist,  London,  2d  series,  No.  118,  p.  4526,  Jaly,  1875,  there 
is  an  article  entitled  ^^  Notice  of  a  gigantic  Gephalopod  {Binoteuthis 
frobo$cideu8)j  which  was  stranded  at  Dingle,  in  Kerry,  two  hundred 
years  ago.  By  A.  6.  Mor^,  F.  L.  S.'^  The  article  is  chiefly  a  reprint  of 
the  rode  bat  interesting  popalar  accounts  written  at  the  time  of  the 
oaptore,  and  upon  these  Mr.  More  proposed  to  tbnnd  a  new  genas  and 
ipedes.  The  character  which  he  mainly  relied  npon,  as  of  generic  value, 
is  the  power  of  projecting  the  beak  in  the  form  of  a  proboscis.  But  this 
is  habitaally  done  by  the  varions  common  species  of  Ommastrephes^  Lo- 
Ugo,  &c^  and  perhaps  by  all  ten-armed  €ephalopods.  There  is  not  suf- 
ficient evidence,  from  the  published  accounts,  that  this  specimen  difTered 
iD  any  way  firom  the  Architeuthis  manachus.  It  was  described  as  19  feet 
in  total  length;  the  long  arms  having  been  mutilated,  the  part  remain- 
ing was  11  feet  long,  and  as  thick  as  a  man's  arm ;  the  short  arms  varied 
from  6  to  8  feet  in  length,  and  were  as  thick  as  a  man's  leg,  and  h&d  two 
rows  of  large  serrated  suckers;  the  proboscis  (buccal  mass  with  beak) 
was  the  size  of  a  man's  fist;  the  beak  was  ^^  somewhat  like  to  an  Eagle's 
BiU,  but  broader."  The  whole  animal  was  said  to  have  been  as  large  as 
a  large  horse.    The  length  of  the  head  and  body  together  was  8  feet. 

Mr.  More  has  kindly  sent  me  a  tracing  from  the  original  figure.  This 
shows  a  broad,  ovulj  flat  body,  and  a  small  caadal  fin.  The  body  or 
mantle  had  evidently  been  split  open  and  spread  ont  flat. 

This  fistct  is  also  evident  from  the  original  descriptions,  reprinted  by 
Mr.  More,  in  which  the  sides  of  the  mantle  are  described  as  follows: 
"Over  this  Monster's  back  was  a  mantle  of  a  bright  Red  Color,  with  a 
fringe  round  it;  it  hung  down  on  botli  sides  like  a  Carpet  on  a  table, 
Miing  back  on  each  side,  and  faced  with  white."  The  liver,  according 
to  the  descriptions,  had  been  removed:  ^'  When  it  was  dead  and  opened 
the  liver  wayed  30  pound."  The  proboscis  had  also  been  removed  be- 
fore it  was  exhibited,  and  it  is  therefore  very  probable  that  the  figure 
and  descriptions  represent  it  as  more  extended  than  was  natural. 

The  measurements  given  indicate  a  specimen  smaller  than  several  of 
the  American  examples,  and  but  little  if  any  larger  than  our  No.  5,  from 
Logic  Bay. 

The  more  important  of  these  ancient  letters  are  here  reproduced: 

^Letter  No.  2,  from  Thomcu  Hoolce  {Dublin)  to  Mr.  John  WicJcins  {Lon- 
don) December  23, 1673. 

"  Loving  Fbibnd  :  I  send  you  this  onely  pursuant  to  my  former  of  the 
Fish,  which  I  now  confirm  to  be  as  I  gave  you  the  first  Account  with 
this  addition  of  certainty,  that  knowing  the  man  by  name  James  Stew- 
ard, and  hearing  two  or  three  nights  since  of  his  being  at  a  Printers 


Digitized  by  VjOOQlC 


270      REPOBT   OP  COMMISSIONER  OP   FISH  AKD  PISHEEIES.      [60] 

Deer  our  hoase  to  get  the  Lord  Lieatenants  Order  Printed,  which  he 
gave  him  for  exposing  what  he  hath  of  the  fish  to  view,  I  sent,  desiring 
to  speak  with  him,  and  he  came,  having  then  the  Picture  with  him  of 
the  Fish,  and  he  gave  me  himself  the  fiill  account  of  it,  viz. 

'<  That  in  the  month  of  October  last,  I  think  about  the  15th  day  he 
was  alone  riding  by  the  sea-side,  at  Diugle-I-cosh  and  saw  a  great  thing 
in  the  Sea,  which  drew  his  eye  towards  it,  and  it  came  just  to  him ;  when 
he  discerned  the  horns  it  began  to  look  frightfully,  he  said  he  was  some- 
times afraid  to  look  on  it,  and  when  he  durst  look  on  it,  it  was  the  most 
splendid  sight  that  ever  he  saw ;  The  Horns  were  so  bespangled  with 
those  Crowns,  as  he  calls  them  5  they  showed  he  saith  like  Pearls  or 
precious  Stones ;  the  Horns  it  could  move  and  weild  about  the  Head  as 
a  Snail  doth,  all  the  ten ;  the  two  long  ones  it  mostly  bore  forwards,  the 
other  eight  mov'd  too  and  fro  eveiy  way ;  When  it  came  to  shore  its 
fore  part«  rested  on  the  shore,  and  there  lay ;  He  got  help  after  awhile, 
and  when  he  saw  it  stirred  not  to  fright  them,  he  got  ropes  and  put 
them  about  the  hinder  parts,  and  began  to  draw  it  on  shore,  and  saw  it 
stir'd  not  to  hurt  them,  they  grew  bold,  and  went  to  pull  with  their  hands 
on  the  Horns,  but  these  Crowns  so  bit  them,  that  they  were  forced  to  quit 
their  hold ;  the  crowns  had  teeth  under  every  one  of  them,  and  had  a 
power  to  fasten  on  anything  that  touched  them;  they  moved  the  Horns 
with  handspikes,  and  so  l>eing  evening  they  left  it  on  the  shore,  and 
came  in  the  morning  and  found  it  dead.  The  two  long  Horns  are  about 
one  11  foot,  the  other  9 ;  the  other  8  Horns,  about  6"  and  8  foot  long  a 
peice,  au<l  as  thick  as  a  man's  arm  every  one  of  them.  He  hath  brought 
up  to  Dublin  but  two  short  Horns  of  the  Crowned  ones,  and  the  litUe 
Head,  being  not  able  to  bring  the  rest  the  way  is  so  long. 

"The  certainty  is  attested  by  many  at  the  place,  and  is  no  doubt  a 
very  certain  truth,  the  mantle  was  all  red  on  the  out-side,  which  for  the 
colour  sake  he  kept  a  peice  of  it,  it  was  five  inches  thick,  and  white  un- 
der }  when  they  cut  the  Fish  it  had  not  a  drop  of  blood,  nor  scale,  nor 
fin,  my  man  took  a  draught  of  the  Picture  which  I  have  here  enclosed, 
he  said  it  was  as  big  as  any  horse  aa  ever  he  saw,  it  had  no  leggs. 
"  Your  loving  friend, 

"THOMAS  HOOKB.'' 

^^  Letter  No.  3,  from  Thomas  Clear  to  his  son^  dated  DrangoUj  neer  ClonmeUj 

December  19, 1673. 

"Dear  Son:  I  did  the  last  week  write  to  you,  which  I  hope  you 
have  received,  to  which  I  refer  you.  This  inclosed  paper  is  a  form  of  a 
strange  and  monstrous  Fish,  that  was  cast  on  shore  in  the  County  of 
Kerry  in  Ireland,  about  a  month  since  by  a  storm,  you  need  not  doabt 
the  truth  of  it,  for  I  have  myself  seen  part  of  it,  and  have  one  of  the 
Crowns  by  me  to  produce,  I  refer  you  to  the  paper  for  a  relation  of  it  5 
remember  your  duty  both  to  God  and  man  j  be  carefdll  in  both,  and  the 
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Lord  direct  yoa  with  aU  our  Dear  loves  to  yon  and  all  friends,  conclndes 
him  that  is  your  very  aftectionate  loving  Father. 

•     "THOMAS  CLEAE.'^ 

"  The  Monster  Described. 

"This  Monster  was  taken  at  Dingle-I-cosh  in  the  county  of  Kerry, 
being  driven  up  by  a  great  storm  in  the  Month  of  October  last  1673 ; 
having  two  heads,  one  great  head  (out  of  which  sprung  a  little  head 
two  foot,  or  a  yard  from  the  great  head)  with  two  great  eyes,  each  as 
big  as  a  x>ewter  dish,  the  length  of  it  being  about  nineteen  foot,  bigger 
in  the  body  than  any  horse,  of  the  shape  represented  by  this  Hgure, 
having  ui>on  the  great  head  ten  horns,  some  of  six  some  of  eight  or  ten, 
one  of  eleven  foot  long,  the  biggest  horns  as  big  as  a  man's  Leg,  the 
least  as  his  wrist,  which  horns  it  threw  from  it  on  both  sides  ^  And  to  it 
again  to  defend  it  self  having  two  of  the  teA  horns  plain,  and  smooth 
that  were  the  biggest  and  middle  horns,  the  other  eight  had  one  hundred 
Crowns  a  peece,  placed  by  two  and  two  on  each  of  them,  in  all  800 
crowns,  each  Grown  having  teeth,  that  tore  any  thing  that  touched 
them,  by  shutting  together  the  sharp  teeth,  being  like  the  wheels  of  a 
watch.  The  Crowns  were  as  big  as  a  man's  thumb  or  something  bigger, 
that  a  man  might  put  his  finger  in  the  hollow  part  of  them,  and  had  in 
them  something  like  a  pearl  or  eye  in  the  middle ;  over  this  Monster's 
back  was  a  mantle  of  a  bright  Bed  Colour,  with  a  fringe  round  it,  it 
hong  down  on  both  sides  like  a  Carpet  on  a  table,  falling  back  on  each 
side,  aud  faced  with  white;  the  crowns  and  mantle  were  glorious  to 
behold :  This  monster  had  not  one  bone  about  him,  nor  fins  nor  scales, 
or  feet,  but  had  a  smooth  skin  like  a  man's  belly.  It  swoom  by  the 
lappits  of  the  mantle  ]  The  little  head  it  could  dart  forth  a  yard  from 
the  great,  and  draw  it  in  again  at  plesure,  being  like  a  hawk's  beak 
and  having  in  the  little  head  two  tongues  by  which  it  is  thought  it 
received  all  its  nourishment ;  when  it  was  dead  and  opened  the  liver 
wayed  30  pounds.  Tlie  man  that  took  it  came  to  Clonmel  the  4th  of 
this  instant  December,  with  two  of  the  horns  in  a  long  box  with  the* 
little  head,  and  the  figure  of  the  fish  drawn  on  a  painted-cloth,  which 
was  the  full  proportion  of  it,  and  he  went  up  to  Dublin,  with  an  intent 
to  shew  it  to  the  Lord  Lieutenant." 

^^  Letter  No.  4,  mcmuscript 

"Li  a  Letter  from  a  very  Sober  person  in  Dublin  dated  27th  of 
December  1673. 

"Yesterday  I  went  to  See  part  of  the  Sea  Monster,  which  was  taken 
at  Dingle,  viz.  the  two  Bigg  Homes  and  the  little  head,  the  Homes  are 
neare  foure  foot  long,  and  about  six  inches  thick  towards  the  Boot,  and 
foil  of  little  Coronetts  about  the  Compass  of  a  groat,  and  teeth  in  every 
one  of  them,  they  were  fixt  to  the  Home,  with  a  string  like  a  Veine,  by 
which  I  conceive  they  received  Nourishment,  rather  then  that  the  nour- 
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ishment  should  be  conveyed  tbroagh  them  downe  the  Homes  to  ih» 
Beast.  The  head  was  not  soe  bigg  as  my  fist,  the  mouth  and  two  hard 
shells  upon  it  very  black  and  shap'd  somewhat  like  to  an  Eagles  BID, 
but  broader;  In  the  mouth  there  was  two  tongues^  and  (as  the  Man 
declared  that  tooke  this  monster)  the  Beast  had  naturall  power  to  draw 
this  head  in  or  putt  it  out  of  the  Body  as  necessity  required." 

In  the  Zoologist,  June,  1875,  p.  4502,  and  August,  p.  4569,  and  in  the 
August  number  of  the  Annals  and  Magazine  of  Natural  History,  voL 
xvi,  p.  123,  Mr.  More  also  gave  an  account  of  the  capture,  and  bri^j 
described  the  beak,  odontophore,  and  portions  of  the  tentacles  and  arms 
of  another  specimen,  taken  off  Boffin  Island,  on  the  west  coast  of  Ire- 
land, April,  1875.  The  tentacular  arms  are  said  to  have  been  30  feel 
long;  the  expanded  portion,  2  feet  9  inches;  the  large  central  sockers, 
nearly  I  inch  in  diameter;  those  of  the  outer  rows,  .5  of  an  inch;  ooe 
short  arm  is  said  to  have  been  8  feet  lougand  15  inches  in  circumfereoee 
at  the  base  when  fresh.  It  had  small  suckers  without  teeth  on  the 
horny  rings,  on  the  ^  wrist '  of  the  ^  club '  and  scattered  along  the  tentacular 
arms,  as  do  our  specimens.  The  rounded  tubercles  that  always  accom- 
pany these  smooth-rimmed  suckers  are  not  mentioned,  but  doubtless 
they  were  also  present.  The  beak  was  5.25  inches  long  and  3.5  inches 
broad,  dark  reddish  brown,  ^<  with  a  large  tooth  in  both  margins  of  the 
inner  mandible  and  a  much  smaller  notch  on  each  side  of  the  outer 
mandible." 

Mr.  More  believed  this  to  be  distinct  from  the  Newfoundland  species, 
and  referred  it  to  A.  dux^  but  his  description  agrees  closely  with  the  cor- 
responding parts  of  A.  Harveyi  (No.  5)  described  by  me,  except  in  the 
relatively  somewhat  greater  size  of  the  sessile  arms  at  base.  In  this 
respect,  however,  it  is  equaled  or  surpassed  by  our  No.  14,  and  by  others 
of  the  Newfoundland  examples.  This  may  also  be  only  a  peculiarity  of 
the  female.  The  measurements  indicate  a  specimen  intermediate  in  size 
between  qur  Nos.  5  and  14,  but  the  description  is  not  sufficient  to  indi- 
cate with  certainty  to  which  oi  our  species  it  was  nearest  related.  A 
more  detailed  description,  with  figures  of  the  suckers  and  odontophore, 
would  probably  settle  this  point  Mr.  More  supposed  that  the  lat^al 
suckers  of  the  tentacular  club  were  larger  in  his  example  than  in  A. 
ffarveyij  but  that  is  not  the  case. 

Prof.  G.  O.  Sars,  in  his  recent  work  (Mollusca  Eeg.  Arct.  Norvegiae, 
p.  377),  also  mentions  a  specimen  of  Architeuthis  (12  feet  long)  cast 
ashore  on  the  Norwegian  coast,  at  FoldenQord,  in  1874.  He  refers  it 
doubtfully  to  "A  dux  Steenstrup''  (from. the  Kattegat),  by  which  we 
should  understand  A.  monc^hm^  without  doubt. 

In  "Nature,^  vol.  xxii.  No.  25,  October  21,  1880,  p.  585,  under  the 
caption  "An  Octopus,^  there  is  an  account  of  the  stranding  of  a  large 
Cephalopod,  early  in  October,  at  Rilkee,  County  Clare,  Ireland,  from  a 
letter  of  the  Rev.  R.  J.  Gabbett.  The  description,  though  very  imper- 
iect,  is  sufficient  to  show  that  it  was  not  an  OctopuSy  but  probably  an 
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ArckiieuthiSy  which  had  lost  its  tentacular  arms,  as  is  often  the  case 
with  stranded  specimens.  The  length  of  the  head  is  given  as  about  3 
feet,  and  its  diameter  is  given  as  1^  inches — probably  a  mistake  for  1} 
feet  The  more  important  points  are  as  follows:  ^^Its  arms  had  been 
partially  broken;  there  were  eight  of  them,  each  as  thick  as  a  strong 
man's  upper  arm,  and  beneath  each  were  two  rows  of  suckers  like  cup- 
ping-glasses, more  than  a  shilling  size  in  circuit.  When  perfect,  each 
of  these  arms  must  have  been  from  12  to  15  feet  long,  and  fjrom  the 
point  of  one  arm  to  that  of  its  opposite  was  a  length  of  nearly  30  feet. 
The  animal's  length,  from  the  insertion  of  its  suckers  to  the  end  of  its 
body,  most  have  been  nearly  20  feet — perhaps  more.  Its  mouth,  like  a 
parrot's  beak,  was  as  large  as  two  joined  hands  of  a  large  man,  with 
Uie  fingers  outstretched.    It  weighed  about  4  cwt." 

Examples  from  the  Indian  Ocean  and  New  Zealand. 

In  tiie  Journal  de  Zoologie,  vol.  iv,  ISo.  2,  p.  SSy  1875,  M.  Paul  Gervais 
has  given  a  partial  summary  of  the  gigantic  Cephalopods  previously 
known,  and  has  mentioned  an  additional  species  {Architeuthis  Mouchezi 
Vflain),  of  which  portions  were  brought  to  Paris  by  M.  V61ain,  from  the 
Island  of  Saint  Paul,  Indian  Ocean,  where  it  was  cast  ashore  in  Novem- 
ber. He  also  quotes  the  brief  notice  of  the  animal  by  M.  V61ain  (in 
Comptes-Eendus,  t.  Ixxx,  p.  1002,  Stance  du  Avril  19, 1875).  It  is  stated 
that  this  example  belongs  to  the  same  group  with  Ommastrephes.  A 
description  and  a  rude  figure  of  it,  made  from  a  photograph  taken  in 
the  position  in  which  it  lay  upon  the  shore,  has  also  been  published  by 
M.  Velain  in  the  Arch,  de  Zool.  Exper.,  vol.  vi,  p.  83, 1877.  The  figure 
has  been  copied  in  Tryon's  Manual  of  Conchology,  vol.  i,  pi.  82.  Ac- 
cording to  this  figure,  the  tentacular  arms  were  very  long  and  the  short 
arms  were  truncated,  probably  owing  to  mutilation.  One  of  the  tentacu- 
lar arms  was  saved,  and,  with  the  beak,  was  preserved  in  Paris.  The 
caudal  fin  was  narrow  and  lanceolate,  adhering  to  the  sides  of  the  body 
by  its  entire  length.  In  the  latter  feature  this  is  very  different  from 
any  of  the  northern  species. 

In  the  Archives  de  Zool.  Experimentale,  vol.  vi,  1877,  M.  Velain  has 
proposed  a  new  genus  (Mouchezia)  for  this  specimen.  The  peculiarity 
of  the  pen  appears  to  be  the  only  character  of  any  special  importance 
referred  to  by  him. 

Mr.  T.  W.  Kirk,  in  the  Transactions  of  the  Wellington  Philosophical 
Society,  for  October,  1879,  p.  310,  has  published  accounts  of  the  occur- 
rence of  five  specimens  of  '^  giant  cuttle-fish  "  on  the  coast  of  New  Zeal- 
and: 

No.  1.  The  first  of  these  was  cast  ashore  at  Waimarama,  east  coast, 
in  September,  1870.  Of  this  the  beak  was  preserved  and  sent  to  Mr. 
Kirk  by  Mr.  Meinertzhagen,  whose  account  of  the  occurrence,  with  a 
rather  crude  description  and  some  measurements  made  by  an  eye-wit- 
ness, Mr.  Kirk  has  printed.  He  gives  no  description  of  the  beak,  un- 
8.  Miss.  59 18 
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fortunately.  The  dimensions  given  are  as  follows :  Length  firom  tip  of 
tail  to  root  of  arms,  10  feet  5  inches ;  circumference,  6  feet ;  length  of 
arms,  5  feet  6  inches.  ^^  The  beast  had  eight  tentacles,  as  thick  as  a 
man's  leg  at  the  root ;  horrid  suckers  on  the  inside  of  them,  from  the 
size  of  on  ounce  bullet  to  that  of  a  pea  at  the  tip ;  two  horrid  goggio 
eyes ;  and  a  powerful  beak  between  the  roots  of  the  arms.  His  head  ap- 
peared to  slip  in  and  out  of  a  sheath.  Altogether  he  was  a  moAt  repul- 
sive looking  brute.'' 

It  is  probable  that  this  specimen  had  lost  its  two  tentacular  arms  be- 
fore death,  and  that  it  was  actually  of  the  same  species  as  the  other 
specimens  recorded  by  Mr.  Kirk.  Mr.  Kirk,  however,  seems  to  ibink 
that  the  above  description  refers  to  an  Octopod. 

No.  2.  ^<  The  beak  of  number  2  was  deposited  in  the  Colonial  Museum 
by  Mr.  A.  Hamilton.  The  animal  was  captured  at  Gape  Campbell  by 
Mr.  C.  H.  Eobson,  a  member  of  this  society,  who  very  kindly  furnished 
me  with  the  following  information.  Writing  on  the  19th  June,  1879,  he 
says: 

^^  ^  In  reply  to  yours  of  the  12th  about  the  cuttle-fish,  I  may  state  that 
while  stationed  at  Gape  Campbell  I  found  several  specimens  of  large 
size,  all,  however,  more  or  less  mutilated,  except  one,  the  beak  of  which 

I  gave  to  Mr.  Hamilton.  It  was  alive  and  quite  perfect,  the  body  being 
7  feet  long,  eight  sessile  arms  8  feet  long,  and  two  tentacular  arms  12 
feet.  I  am,  however,  only  writing  from  memory.  Mr.  Hamilton  has 
the  exact  measurements,  and  I  remember  distinctly  that  the  total  length 
was  close  on  20  feet.' 

^<  I  am  sorry  to  say  that  Mr.  Hamilton  has  mislaid  the  notes  and  meas- 
urements, but  those  given  above  cannot  be  far  out." 

No.  3.  The  third  specimen  was  examined  and  measured  by  Mr.  Kiik, 
personally,  where  it  lay  on  the  beach.  He  also  made  a  drawing  of  it,  bat 
it  has  not  yet  been  published  to  my  knowledge.  It  was  found  on  the 
beach  at  Lyall  Bay,  May  23, 1879,  by  three  boys.  Mr.  Kirk  states  that 
it  had  been  somewhat  mutilated  by  the  natives  before  he  saw  it,  and  the 
pen  or  bone  had  been  cut  across ;  but  he  preserved  all  the  pieces  of  the 
pen,  the  beak,  tongue,  and  some  of  the  suckers.  Most  of  the  suekers 
had  been  torn  off. 

^^  The  length  of  body  from  tip  of  tail  to  anterior  margin  of  the  mimtle 
was  9  feet  2  inches,  and  7  feet  3  inches  in  circumference;  the  head  firom 
anterior  margin  of  mantle  to  roots  of  arms,  1  foot  11  inches;  making  the 
total  length  of  the  body  11  feet  1  inch.  The  head  measured  4  feet  in 
circumference.    The  sessile  arms  measured  4  feet  3  inches  in  length,  and 

II  inches  in  circumference.  Each  of  these  arms  bore  thirty-six  suckers, 
arranged  in  two  equal  rows  (as  shown  by  the  scars),  and  measuring  firom 
•{^  to  I  of  an  inch  in  diameter.  Every  sucker  was  strengthened  by  a 
bony  ring  armed  with  from  forty  to  sixty  sharp  incurved  te^.  The 
tentacular  arms  had  b^n  torn  off  at  the  length  of  6  feet  2  inches,  whieh 
was  probably  less  than  half  their  original  length. 
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^^  The  fins  were  posterior,  and  were  mere  lateral  expaDsions  of  the 
mantle.  They  did  not  extend  over  the  back,  as  in  the  case  with  Onyoho- 
teuthiSj  &c.    Each  measured  24  inches  in  length  and  13  inches  in  width. 

<'  The  cnttle-bone,  when  first  extracted,  measured  6  feet  3  inches  in 
length  and  11  inches  in  width,  but  has  since  shrunk  considerably.  It 
was  broadly  lanceolate,  with  a  hollow  conical  apex  1^  inches  deep." 

No.  4.  ^^Another  specimen,  measuring  8  feet  in  lengthy  was  lately 
caught  by  a  fishing  party  near  the  Boulder  Bank,  at  N'elson,  concerning 
which  I  have  only  seen  a  newspaper  cutting,  and  have  not  been  able  to 
obtain  x>articular8.'' 

No.  5.  <^A  fifth  was  found  by  Mr.  Moore,  near  Flat  Point,  east  coast. 
A  description  was  sent  to  Mr.  Beetham,  M.  H.  B.,  who,  I  believe,  in- 
tends communicating  it  to  this  society.'' 

From  the  above  descriptions  it  is  not  possible  to  decide  with  certainty 
whether  tliese  specimens  belong  to  the  Archtteuthis-gronp  or  whether 
they  are  more  nearly  allied  to  the  Onychatewthis-gronp,  like  MoroteuthiSj 
for  the  armature  of  the  tentacular  arms  is  not  known.  The  broad- 
lanceolate  form  of  the  pen,  with  a  sniall  conical  hood  at  the  end,  would 
seem  to  indicate  canities  with  ArohiteuikUj  and  the  presence  of  true 
suckers  on  the  sessile  arms,  and  small  size  of  the  fins,  are  favorable  for 
that  view.  Altogether,  the  descriptions  indicate  that  this  New  Zealand 
species  is  related  to,  and  perhaps  identical  with,  the  one  discovered  at 
the  Island  of  Saint  Paul,  and  first  named  by  M.  Y61ain  Arckiteuikis 
Mouehezi.  It  is  to  be  hoped  that  Mr.  Kirk  will  soon  give  detailed  de- 
scriptions and  figures  of  the  portions  in  his  possession. 

C. — Examples  from  the  North  Pcudfic. 

The  following  species,  although  the  specimens  when  found  had  lost 
some  of  their  most  characteristic  parts,  appears  to  be  nearly  related  to 
OnychoteuthiSj  a  genus  having  sharp  claws  instead  of  suckers  on  the 
^clnb'  of  the  tentacular  arms,  and  a  cluster  of  small  tubercles  and 
smooth  suckers  on  its  ^  wrist,'  to  unite  the  arms  together.  It  probably 
is  nearly  related  to  the  group  Lestoteuihis,  characterized  below. 

Moroteathis  robosta  (Dall,  sp.)  Yerrill,  1881. 

Ommastrephes  rohuatus  (Dall,  MSS.)  Verrill,  Amer.  Joum.  Sci.,  vol.  xii,  p.  236; 

187a 
Onf^teutkis  (LesioieuihU)  roJnuta  Verrill,  Trans.  Conn.  Acad.,  toI.  v,  pp.  193, 

246,  252,  plB.  23,  24,  1880. 

Plate  XUI.    Plate  XIV. 
This  large  and  very  interesting  species*  was  discovered  by  Mr.  W. 
H.  Pall,  near  Hinliuk,  Unalashka  Island,  off  the  coast  of  Alaska.t    He 

*Thia  is  the  species  refened  to  as  perhaps  Onychoteuihis  Bergi  by  Mr.  Dall  in  hia 
note  upon  large  Cephalopods,  in  the  American  Naturalist'^  yoL  vii,  p.  484, 1873. 

f  The  first  specimen  was  foond  by  Mr.  M.  W,  Harrington,  of  Mr.  DaU's  party,  on  the 
west  shore  of  Amaknak  Island,  Captain's  Harbor,  Unalashka,  April  26. 
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found  three  specimeus  thrown  npon  the  beach^  April  26  and  May  8^ 
1872.  He  made  descriptions,  measurements,  and  some  very  valuable 
drawings  of  them,  while  fresh.  The  specimens  had  all  been  more  or  less 
mutilated  by  the  ravens  before  they  were  discovered.  He  preserved  the 
pharynx,  beak,  and  odontophore  of  No.  1,  part  of  the  ^bone,'  a  piece 
of  the  caudal  fin,  and  the  basal  part  of  one  of  the  ventral  arms,  with  five 
of  the  suckers  adhering,  from  one  of  the  other  specimens  (No.  2),  and 
has  generously  placed  them  in  my  hands  for  examination,  together  with 
his  drawings,  measurements,  and  notes. 

The  parts  remaining  of  the  largest  specimen  (No.  3)  when  found  had 
a  total  length  of  427"""  (14  feet),  but  the  ends  of  the  tentacular  arms  had 
been  destroyed^  length  from  tail  to  base  of  tentacular  arms,  559^  (8 
feet,  6  inches) ;  to  front  edge  of  mantle,  232.4«'»  (7  feet,  7i  inches) ;  width 
across  fins,  107«°  (42  inches);  diameter  of  body,  45.7***  (18  inches);  slen- 
der basal  portion  remaining  of  tentacular  arms,  155^  (61  inches) ;  their 
diameter,  C.3<""  (2.5  inches);  short  arms  (ends  gone),  76*^  to  102  <*  (30 
to  40  inches);  length  of  pen,  226*«  (7  feet,  5  inches). 

According  to  Mr.  Dall's  note  the  color  was  reddish,  in  fine  red  dots 
on  a  whitish  ground,  with  a  darker  stripe  on  the  outer  median  line  of 
the  arms.  The  eyes  were  bluish  black,  furnished  with  lids,  and  with  a 
small  sinus  in  front;  diameter  of  the  opening,  2.5^  (1  inch). 

The  mandibles  retracted  into  a  short,  yellow,  puckered  muzzle^ 
which  was  included  in  a  longer,  plain,  proboscis-like  tube,  extending 
an  inch  or  two  beyond.  Siphon,  short  and  thick.*  Begion  of  the  eye 
somewhat  raised.  The  nuchal  collar  is  well  marked,  and  slightly  above 
it,  on  each  side,  is  a  raised  epidermal  ridge,  from  which  three  wavy 
raised  crests  or  frills,  attached  at  their  inner  edge,  pass  obliquely  back- 
ward, on  each  side.  No  cranial  cartilage  was  observed.  Mantle  firm 
and  dense.  The  neck  has  one  median  dorsal  and  two  ventral  facets, 
long,  oval-shaped,  with  a  median  depressed  line,  but  otherwise  smooth 
and  white ;  the  doi*sal  moves  on  a  smooth  part  of  the  inside  of  the  man- 
tle ;  the  ventrals  move  on  similar  raised  facets  of  the  mantle  beneath. 
The  caudal  fin  was  rather  broad,  lanceolate  or  spear-shaped,  acute  at 
tip.  Gills  yellowish  olive,  with  obliquely  transverse  laminae.  Gizzanl 
yellowish,  the  muscles  laid  like  a  coil  of  spun-yam,  in  IsLjers  transverse 
to  one  another. 

The  pen  (Plate  XIII,  figs.  4,  5)  was  gone  from  the  first  specimen 
(No.  1)  and  broken  in  the  others.  It  was  found  unattached  in  the  dor- 
sal cavity.  It  had  a  thickened  median  rib,  but  becomes  very  thin  at 
the  sides,  and  is  divided  by  sharp,  stiff  ribs  or  folds  into  three  longi- 
tudinal areas  on  each  side  (Plate  XIII,  fig.  6).  The  posterior  end  is 
one-sided,  funnel-shaped  close  to  the  tip,  which  is  inserted  into  a  long, 
round,  thick,  firm,  cartilaginous  cone,  which  tapers  to  a  point  poster!- 

*  No  valve  is  Bhown  in  Bir.  Dall's  sketches. 
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orly.  The  portion  of  the  pen  (of  No.  2)  preserved*  and  forwarded  to 
me  inclades  all  the  cone  and  a  part  of  the  posterior  end  of  the  quill-por- 
tion, attached  within  the  concavity  of  the  cone  (Plate  XTV,  flg.  7). 
The  anterior  end  of  the  cone  is  concave  and  very  obliquely  terminated, 
the  dorsal  side  extending  forward  some  distance  along  the  dorsal  side 
of  the  quill.  The  whole  length  of  the  preserved  cone  (doubtless  much 
shrunken  by  the  alcohol)  is  44.5*^  (17.5  inches);  of  the  oblique  anterior 
termination  15.25""  (6  inches);  greatest  diameter  4*^°*  (1.6  inches).  The 
cone  is  nearly  round,  firm,  translucent,  brownish  or  deep  amber-color, 
and  composed  of  numerous  distinct  concentric  layers.  The  concavity  of 
the  anterior  end  firmly  embraces  the  remnant  of  the  ftinnel  of  the  quill, 
which  has  numerous  small  costse  converging  to  the  apex ;  two  of  the 
dorsal  costse  are  much  stronger  than  the  rest,  forming  a  strong  ridge 
each  side  of  the  smaller  median  costa,  which  lies  in  a  deep  median  de- 
pression or  furrow. 

The  tentacular  arms  had  lost  their  clubs ;  but  the  part  remaining  was 
cylindrical,  2.6  inches  in  diameter.  The  other  arms  were  somewhat 
thicker.  The  few  suckers  remaining  on  them  were  attached  by  slender 
pedicels,  and  arranged  in  two  alternating  rows ;  they  were  furnished 
vith  homy  rims  having  the  edge  entire,  except  where  irregularly  broken 
away ;  those  of  the  distal  part  of  the  arms  were  gone. 

The  portion  of  the  arm  of  the  second  specimen  preserved  in  alcohol 
and  sent  to  me  came  from  the  base  of  the  left  ventral  arm.  It  is  65"""  in 
length ;  diameter  from  inner  to  outer  surface,  not  including  marginal 
membrane,  45*™";  including  membrane,  C4""".  It  is  well  rounded  on  the 
inner  face,  but  more  flattened  on  the  upper  side,  while  the  outer  surface 
is  1»oadly  rounded ;  the  outer  angle  has  a  strong,  thick  marginal  mem- 
brane, 19»"  wide  (see  section  of  this  arm,  Plate  XIV,  fig.  8,  c).  The 
Backer-bearing  suriace  is  broad,  with  a  slight  marginal  membrane  along 
each  margin  (fr,  &'),  rising  into  broad,  flat,  somewhat  thickened,  blunt 
lobes  alternating  with  the  suckers.  Two  alternating  rows  of  firm, 
smooth,  rather  irregular-shaped  tubercles  run  along  the  median  region, 
between  the  rows  of  suckers,  with  which  they  alternate,  on  each  side. 

This  segment  of  the  arm  still  bears  five  suckers,  which  appear  to  rep- 
resent the  first,  second,  and  fourth  pairs,  though  there  may  possibly 
have  been  others  before  the  first  of  these.  TThey  are  all  similar,  rather 
smidl  in  proportion  to  the  arm,  round,  byt  little  oblique,  decidedly  con- 
vex beneath,  and  with  a  rather  long,  slender  i)edicel  (fig.  8,  a).  The 
homy  marginal  rings  are  dark  brown,  yellowish  at  the  thin  edge,  which 
is  entire  and  nearly  smooth,  except  where  broken.  The  largest  of  these 
remaining  suckers  are  8.5"»"  in  diameter  outside ;  aperture,  5""" ;  height 
of  cup,  7"";  length  of  pedicel,  3"". 

T*Mr.  DaU  states  that  he  attempted  to  dry  the  rest  of  this  pen,  and  that  of  No.  3, 
but  they  turned  brown,  and  then  blaek,  effloresced,  and  deconii)08ed.  He  also  states 
that  the  pen,  T?hen  fresh,  was  translucent  whitish,  and  that  it  changed  to  brownish 
yellow  in  the  alcohol. 
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The  exposed  parts  of  the  jaws  arc  black  and  polished;  their  internal 
laminse  are  reddish  brown^  becoming  translucent  yellowish  toward  the 
margins. 

The  upper  mandible  (Plate  XIV,  fig.  5)  has  an  elongated,  tapered, 
considerably  incurved,  and  sharp  rostrum  ^  the  notch  is  rather  nanow 
and  deep,  and  a  well-developed,  triangular,  lateral  groove  runs  down 
firom  the  notch  for  some  distance,  its  upper  border  being  in  line  witii 
the  cutting  edge  of  the  rostrum.  The  anterior  edge  of  the  alae,  so  &r 
as  normally  exposed,  is  nearly  straight,  but  slightly  undulated. 

The  lower  mandible  (Plate  XIV,  fig.  6)  has  the  cntting  edges  of  the 
rostrum  slightly  concave,  with  a  slight  notch  close  to  the  tip,  which  ii 
small  and  incurved  ^  the  notch  at  the  base  is  broad  and  shallow,  bor- 
dered externally  by  a  slight,  angulated  ridge  ,*  the  exposed  anterior 
edges  of  the  alsa  have  each  two  slight  lobes,  but  are  otherwise  nearly 
straight ;  the  alse  are  broader  toward  the  inner  end,  which  is  obtusely 
rounded. 

The  lower  mandible  now  measures,  from  the  tip  of  the  rostrum  to  the 
posterior  dorsal  border  of  the  mentum,  13°^;  tip  to  the  ext^^me  pos- 
terior end  of  the  gular  lamina,  50°^;  to  the  dorsal  angle  of  the  same, 
33°*°  J  tip  to  the  inner  end  of  the  alse,  46"*";  to  the  bottom  of  the  notch, 
IS"*";  breadth  of  alae,  24"*°;  transverse  breadth  at  notches,  12°°. 

The  upper  mandible,  from  the  tip  of  the  beak  to  the  end  of  the 
palatine  lamina,  is  71°°  long;  from  tip  of  beak  to  end  of  frontal  lamina, 
53°°;  to  bottom  of  notch,  11°°;  length  of  exposed  (dark)  portion  of 
anterior  edge  of  alae,  14°°. 

The  odontophore  (Plate  XIV,  figs.  1-4)  has  a  very  broad,  thin,  mar- 
ginal membrane,  yellowish  white  in  color,  becoming  brown  and  thick- 
ened toward  the  dentigerous  portion,  where  there  is  a  row  of  very  small, 
thin  plates,  bordering  the  outer  row  of  teeth;  the  ventral  portion  of  the 
dentigerous  band  is  dark  brown,  regularly  convex,  and  narrowed  grad- 
ually to  the  obtuse  end;  the  dorsal  portion  is  considerably  longer, 
abruptly  bent  backward,  with  the  borders  incurved,  gradually  de<3?eas- 
ing  to  the  posterior  end;  on  this  part  the  teeth  become  mndi  smaller 
and  paler. 

The  outer  lateral  teeth,  on  the  anterior  portion,  sae  long,  slender^ 
sharp,  and  strongly  curved;  the  median  ones  are  mu(^  sh<Mrter,  with 
a  sharp,  strongly  curved  central  point,  and  a  very  small,  almost  rudi- 
mentary denticle  on  each  side;  the  inner  laterals  are  a  little  longer  than 
the  median,  with  a  stout  incurved  point ;  on  the  outer  side  of  its  base  - 
there  is  a  small  denticle;  the  teeth  of  the  two  outer  rows,  on  each  side, 
are  simple. 

Length  of  odontophore,  from  anterior  bend  to  posterior  tip  of  d^sal 
end,  22°°;  to  tip  of  ventral  end,  14°°;  breadth  of  lateral  membrane, 
in  middle,  11°°;  of  dentigerous  belt,  anteriorly,  3°°. 

The  following  measurements  were  made  by  Mr.  Dall  fix>tr  the  fresh 
specimens: 
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TabU  of  measurements  {in  inches). 


Nal. 


No.  2. 


No.  8. 


80  + 
&1 
5 
46 


Total  kagth  (to  nraiilated  ends  of  tentadcA) 

BiMofaniM  to  tip  of  tail  (head  and  body) 

BawofanD8toe<]eeofniA]it]e(he8d) 

Edgnofnuuitleto  tmof  tail  (bodv) 

LeB^th  of  tail-fins  (insertion  to  tip) 

Breadth  of  taU-fins 1    13.6  + 

Lea^of  'pen' 

Brodthofpen,  in  middle 

Length  of  tentacular  arms  (ends  gone) 

Length  oflongest  sessile  aims  (ends  gone) 

DisBeter  of  body 

Bratdth  between  insertions  of  fljis 

Diaoiderofeye 


110  + 
«7 
6 
01 

83.75 
25.5 
00 


30  + 

80  + 

7.5 


43  + 
23w5  + 


3.5 

1 


1«7  + 

102 
10.  S 
91.5 
4B 
42 
89 

12.25 
61  + 
40  + 
18 
5 
1.25 


The  generic  affinities  of  this  species  must  be  regarded  as  still  some- 
what doabtfal,  owing  to  tlie  absence  of  the  tentacular  clubs,  and  most 
of  the  suckers  of  the  sessile  arms.  The  characters  of  the  'pen;^  of 
the  dentition,  especially  of  the  median  teeth;  of  the  nuchal  frills;  of 
the  siphon;  and  of  the  cartilaginous  facets,  constituting  the  mantle 
fastenings,  all  indicate  that  it  belongs  in  the  family  TeuthidWj  near 
Onyehoteuthis.  But  in  this  family  there  is  a  great  diversity  as  to  the 
arrangement  of  the  hooks  and  suckers  constituting  the  armature  of  the 
anns.    Some  of  these  combinations  are  a«  follows: 

TEUTHID^. 

Sessile  arms  with  suckers  anly. 

Onychia, — Tentacular  club  with  two  central  rows  of  hooks,  rows  of 
small  suckers  along  each  margin,  and  a  cluster  of  suckers  and  tubercles 
on  the  *  wrist-'    Sessile  arms  with  smooth  suckers.    {Teleoteuthis  Y.) 

(hychoteuthis  (typical). — ^Tentacular  club  with  two  rows  of  hooks, 
with  an  apical  cluster  of  suckers,  and  with  a  cluster  of  suckers  and 
tubercles  on  the  wrist.  (Plate  XV,  figs.  6,  Or^.)  Sessile  arms  with 
suckers  in  two  rows. 

Aneisiroteuthis  (typical).— Two  central  rows  of  hooks,  with  proximal 
and  apical  suckers  on  the  club,  as  in  the  last.  Pen  narrow,  widest  an- 
teriorly, with  a  long,  terminal,  hollow  cone. 

Oonatus. — ^Tentacular  club  with  one  or  two  central  median  hooks,  and 
with  numerous,  multiserial,  small  suckers,  distally  and  laterally.  Ses- 
sile arms  with  four  rows  of  suckers,  those  of  the  two  central  rows  larger, 
all  serrate. 

Sessile  arms  u?ith  both  suckers  and  hooks. 

AbraUa. — ^Tentacular  club  with  two  rows  of  alternating  hooks  and 
SQckers  in  the  middle,  and  with  a  duster  of  suckers  on  the  wrist  and 
two  rows  at  the  tip.  Sessile  arms  with  hooks  on  the  basal  portion,  and 
two  rows  of  small  suckers  toward  the  tips.  Pen  dilated  in  the  middle, 
hooded  at  the  tip.    Buccal  membrane  with  suckers. 
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Lesioteuthis  (geu.  nov.). — ^Tentacular  club  with  numerous  suckers^  and 
few  large  central  hooks.  Sessile  arms  dissimilar;  lower  ones  with  four 
rows  of  suckers;  upper,  with  two  central  rows  of  hooks,  alternating  with 
marginal  suckers  on  each  side.  Pen  narrow,  with  a  short,  hollow,  term- 
inal cone.    (Tj-pe,  L.  Kamtschatica  Middendorff,  sp.) 

Sessile  arms  tcith  hooks  only. 

Teranta.— Tentacular  club  with  hooks;  sessile  arms  with  hooks  in  two 
rows.    Fins  large  and  broad.    Pen  lanceolate. 

Acanthoteuthis. — ^Tentacular  and  sessile  arms  with  hooks.    (Fossil.) 

Ancistrochirus. — ^Tentacular  and  sessile  arms  with  hooks  in  two  rows. 
Pen  lanceolate.    Fins  extending  forward  to  edge  of  mantle. 

Unoploteuthis  (typical). — Tentacular  club  with  two  rows  of  hooks,  and 
with  a  cluster  of  small  connective  suckers  and  tubercles  on  the  wrist 
Sessile  arms  all  with  hooks,  in  two  rows,  extending  to  the  tips.  Fins 
short.    Pen  lanceolate. 

The  position  of  Moroteuthis  among  the  genera  enumerated  above  must 
remain  uncertain,  for  the  present,  because  the  armature  of  the  tentacular 
club  is  unknown.  But  as  it  has  smooth-ringed  suckers  on  the  ventral 
arms,  at  least  at  the  base,  it  is  probable  that  the  genus  is  more  nearly 
allied  to  the  genera  in  the  first  group.  But  it  differs  very  decidedly 
from  all  those  named,  in  the  form  of  the  pen,  and  In  having  a  long,  solid 
cartilaginous  cone,  shaped  like  a  large  Belemnites^  appended  to  its  pos- 
terior end.  In  respect  to  this  feature  of  the  pen,  this  genus  differs  from 
all  existing  genera,  and  seems  to  have  afiSnities  with  some  of  the  meso- 
zoic  fossil  genera. 

In  Onychoteuthis  and  Teleoteuihis*  the  pen  has  a  more  or  less  lanceo- 
late form,  with  a  small  posterior  hood  or  hollow  cone,  without  a  solid 
appendix.  Oonatus  and  Lestoteuthis  not  only  differ  from  Moroteuthis  in 
the  pen,  but  have  four  rows  of  serrated  suckers  on  the  ventral  arms. 

The  genus  Andstroteutliis  (type  A.  Lichtensteinii)  agrees  somewhat 
better  in  the  form  of  the  pen,  which  is  widest  near  the  anterior  end,  from 
whence  it  tapers  back  to  a  long  and  oblique,  compressed,  posterior, 
hollow  cone,  but  without  a  solid  appendix  at  the  end.  It  has  numerous 
longitudinal  nuchal  crests,  like  Onychoteuthis. 

It  is  not  improbable  that  it  may  become  necessary  to  establish  a  dis* 
tinct  family  for  Moroteuthis,  when  its  armature  becomes  known.  In  that 
case  the  family  should  be  called  Moroteuthidce. 

^  LESTOTEX7THIS  Veirill,  1880. 

The  characters  o{  Lestoteuthis  Kamtschatica,  which  I  proposed  to  take  as 
the  ty]>e  of  this  generic  group,  are  not  yet  fully  known.    The  peculiari- 

*  This  name  is  proposed  as  a  substitute  for  Onychia  Lesueur,  1821  (nfn  Hubner,  1816), 
The  type-species  is  T.  carribcsa  (Les.,  sp. ).  T.  platypiera  jyOrh.  and  T,  KroknU  Verany 
appear  to  be  additional  species. 
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ties  in  the  armature,  both  of  the  sessile  and  teDtacalar  arms,  as  givea 
above  (p.  70),  are  quite  suflBcient,  however,  to  warrant  its  separation 
from  all  the  other  genera.  Its  pen,  as  figured,  also  differs  from  all  others 
hitherto  described.  It  is  narrowest  anteriorly,  gradually  and  slightly 
expanding  backward  to  the  one-sided,  conical  hood  or  cone,  which  is  not 
inserted  into  a  solid  terminal  cone,  as  in  Moroteuthis  robmta^  and  the 
blade  is  relatively  larger.  The  caudal  fin  is  large,  rhomboidal,  and 
acate  posteriorly,  as  in  the  latter.  The  tentacular  club  bears  two  large, 
abniptly  curved,  claw-like  hooks  in  the  middle,  with  numerous  small 
Backers  around  them  and  on  the  proximal  part.  The  length  of  the  head 
and  body  of  the  original  example  was  about  28^  (11  inches). 

This  genus  is,  in  the  character  of  its  armature,  very  much  like  Qonatus 
Sars;  the  structure  of  its  pen  appears  to  be  similar. 

Mr.  Dall  has  described  a  small  species  (probably  young)  from  the  coast 
of  California,  which  may  possibly  belong  to  the  same  group.  He  re- 
ferred it  doubtfully  to  Onychoieuthis  (0.  hbipennis  Dall). 

A  large  Gephalopod,  referred  doubtfully  to  Ommastrephes^  has  been  re- 
corded from  Japan  and  described  by  Dr.  F.  Hilgendorf.*  It  was  taken 
on  the  east  coast  of  Japan,  north  latitude  35^  to  36^.  It  had  been  split 
open,  salted,  and  partly  dried,  and  the  viscera  had  been  removed.  The 
ends  or  clubs  of  the  tentacles  were  also  gone.  In  this  condition  it  was 
on  exhibition  in  Yeddo.  The  following  are  the  measurements  given :  Tip 
of  tail  to  front  edge  of  mantle,  186*^"  (6  feet,  1  inch);  mantle  to  mouth, 
about  41"°  (1  foot,  6  inches);  longer  sessile  arms,  197*^  {^,^  feet);  from 
tip  of  tail  to  tip  of  sessile  arms,  414""";  total  expanse  across  outstretched 
tentacles,  W^\  circumference  of  mantle  (breadth  as  cut  open),  ISO*^'"; 
length  of  caudal  fin,  60^ ;  breadth  of  caudal  fin  in  middle,  45"^ ;  breadth 
of  forward  end  of  caudal  fin,  28^^";  diameter  of  posterior  tip,  1*^;  tongue 
of  funnel,  10^  broad,  6*™  long;  eye-opening,  which  was  oblong-oval, 
without  an  obvious  sinus,  19^;  distance  between  eyes,  26*™;  diameter  of 
oval  skin  of  lip,  12*^"  by  8*™;  breadth  of  sessile  arms,  11^;  of  tentacles, 
2«  to  3~;  diameter  of  horny  rings  of  suckers  on  base,  1.5^;  height, 
0.7'°»;  number  of  denticles,  37. 

The  great  size,  and  especially  the  length,  of  the  caudal  fin  in  propor- 
tion to  that  of  the  mantle  (i)  render  it  probable  that  this  was  not  a  spe- 
cies o{  ArchiteiUhis.  The  form  of  the  fin,  its  length  exceeding  its  breadfth, 
is  unlike  the  usual  prox>ortions  in  Ommastrephes  and  Sthenoteuthis.  It 
is  more  probable  that  this  specimen  belonged  to  Moroteuthis  robusta,  or 
to  some  related  form  not  yet  characterized. 

D. — Note  on  large  species  of  Octopus. 

Although  this  article  relates  specially  to  the  gigantic  species  of  ten- 
armed  Cephalopods,  it  may  not  be  amiss  to  add  a  few  lines  in  respect  to 
species  of  Oc^us  that  attain  large  dimensions.    It  is  certain,  however, 

'Mittbeilangen  der  deutschen  Gresellsohaft  fUr  Nator  und  VUlkerknnde  Ostaeiens. 
Heransgegeben  Ton  dem  Vorstande,  Ist  Heffc,  p.  21,  May,  1873,  Yokohama,  Japan. 
See  also  American  Journal  of  Science,  vi,  p.  237,  September,  1873.  ^  I 
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that  none  of  the  latter  that  have  hitherto  been  examined  by  naturalists 
reach  dimensions  to  be  compared  with  those  of  the  species  of  Architeu- 
thiSy  Moroteuthis  robustay  and  their  allies. 

The  common  Octopus  of  the  west  coast  of  N'orth  America  (0.  punctatus 
Gabb)  is  one  of  the  largest  of  its  tribe  hitherto  studied.  According  to 
Mr.  W.  H.  Dall,*  it  occurs  abundantly  at  Sitka,  and  there  ^^  reaches  a 
length  of  16  feet,  or  a  radial  spread  of  nearly  28  feet,  but  the  whole 
mass  is  much  smaller  than  that  of  the  decapodous  Gephalopods  of  lesser 
length.  In  the  Octopus  above  mentioned  the  body  would  not  exceed  6 
inches  in  diameter  and  a  foot  in  length,  and  the  arms  attain  an  extreme 
tenuity  toward  their  tips.'^  Dr.  W.  O.  Ayres  tells  me  that  he  has  often 
seen  this  species  exposed  for  sale  in  the  markets  of  San  Francisco 
(where  it  is  eaten  chiefly  by  the  French),  and  that  specimens  with  the 
arms  6  or  7  feet  long  are  common.  A  smaller  specimen,  presented  to  the 
museum  of  Yale  College,  was  over  4  feet  long  and  weighed  14J  pounds. 

Prof.  W.  H.  Brewer  states  that  he  has  seen  specimens  in  the  San 
Francisco  markets  which  spread  14  feet  across  the  outstretched  arms. 

The  common  Octopus  vulgaris  ("poulpe"  or  "devil-flsh'')  of  the  Medi- 
terranean, Bermuda,  and  West  Indies  sometimes  grows  to  a  somewhat 
formidable  size.  According  to  Verany,  the  largest  one  seen  by  him  was 
9  feet  long  and  weighed  25  kilograms  (Tryon).  This  one  was  captured 
by  a  fisherman  with  his  hands  only. 

A  large  species,  perhaps  the  same,  occurs  in  the  West  Indies.  Ac- 
cording to  Prof.  B.  G.  Wilder,t  a  correspondent,  Mr.  J.  S.  George,  of 
Nassau,  Kew  Providence,  mentions  in  a  letter  the  occurrence  there  of 
an  Octopus  ^'10  feet  long,  each  arm  measuring  5.  feet;  the  weight  was 
estimated  at  between  two  hundred  and  three  hundred  pounds.^  It  was 
found  dead  on  the  beach.  This  estimate  of  the  weight  is  altogether  out 
of  proportion  to  the  measurements  given,  which  would  correspond  to  a 
weight  of  not  more  than  thirty  or  forty  pounds  at  the  utmost. 

Specimens  of  similar  size  have  been  recorded  from  other  parts  of  the 
world,  while  more  or  less  fabulous  accounts  of  more  gigantic  forms  are 
numerous,  especially  among  the  early  writers.  Fragments  of  huge 
species  of  Octopus  are  said  by  many  writers  to  have  been  vomited  by 
wounded  sperm-whales,  but  no  scientific  examination  of  any  of  these 
has'  been  made.  At  present  it  seems  most  probable  that  all  the  large 
fragments  recorded  as  being  vomited  by  sperm-whales  belong  to  sx)eeies 
allied  to  Architeuthis. 

There  is  no  satisfactory  evidence  that  any  of  these  species  of  Octopus  ever 
intentionally  attack  man,  or  that  any  one  has  ever  been  seriously  injured 
by  them.  They  are  rather  sluggish  and  timid  creatures,  seeking  shelter 
in  holes  and  crevices  among  rocks.  They  feed  mainly  upon  bivalve  mol- 
lusks  and  Crustacea,  but  will  also  eat  fish,  and  may,  perhaps,  like  lobsters 
and  crabs,  devour  the  bodies  of  persons  who  have  been  dixl^ned.    There 

'       *  American  Naturalist,  vol.  vil,  p.  485,  1873. 
t  American  Naturalist,  vol.  vi,  p.  772,  1872 
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IS  good  reason  to  believe  that  most  of  the  supposed  cases  of  Octopus  at- 
tacking and  drowniag  persons  (like  that  of  an  Indian  girl  of  the  Oregon 
ooast^  often  cited),  are  merely  instances  of  accidental  drowning,  or  sui- 
cides, and  that  the  presence  of  an  Octopus  is  a  post-mortem  circum- 
tanoe.  Their  power  and  ferocity,  as  well  as  their  size,  have  often  been 
excessively  exaggerated. 

Part  II.— Monographic  revision  op  the  Cephalopods  op  the. 
Atlantic  coast,  from  Cape  Hatteras  to  Newfoundland. 

The  number  and  variety  of  Cephalopods  known  to  inhabit  this  coast 
have  been  very  much  increased  within  a  few  years,  principally  through 
the  investigation  of  the  marine  fauna  carried  on  by  the  Fnited  States 
Fish  Commission  during  the  past  ten  years.  Many  of  the  newly  dis- 
covered species  have  been  captured  from  time  to  time  by  the  dredging 
parties  of  the  Fish  Commission.  Several  very  interesting  new  forms 
have  been  presented  to  the  Fish  Commission  by  the  enterprising  and 
iDteBigent  fishermen  of  Gloucester,  Mass.,  many  of  whom  have,  during 
the  past  three  years,  saved  and  brought  home  at  all  seasons  large  col- 
lections of  marine  animals  of  all  kinds,  including  a  very  large  number 
of  new  and  strange  species,  of  the  greatest  interest.*  Mr.  A.  Agassiz, 
while  dredging  in  deep  water  off  the  coast,  on  the  Coast-Survey  steamer 
^^Blake,"  last  season,  obtained  three  additional  new  forms,  which  are  also 
included  in  this  revision.  Descriptions  of  most  of  these  new  species 
have  already  been,  published  by  the  writer  in  various  articles  in  the 
American  Journal  of  Science,  Bulletin  of  the  Museum  of  Comparative 
Zoology  (vol.  viii),  Transactions  of  the  Connecticut  Academy  (vol.  v), 
and  Proceedings  of  the  Ifational  Museum  (vol.  iii),  but  many  additional 
details  and  some  new  figures  have  here  been  added. 

In  this  revision  thirty-two  species  are  included ;  of  these,  two  are 
probably  extralimital.  Of  the  thirty  species  of  Cephalopods  that  we 
now  know  to  belong  to  this  fauna,  twenty-five  have  been  added  to  it 
within  the  past  ten  years;  of  these,  eighteen  species  have  been  de- 
scribed as  new  by  the  writer;  among  these  were  six  new  genera. 

Subclass  DIBRANCHIATA,  or  ACETABULIFERA. 

CrypimR^rimcliiata  Blainvme,  Diet.  Sci.  Nat.,  vol.  xxxii,  p.  172, 1824. 
Acetaku^fhrcB  Fdrns.  &  D'Orb.,  1835;  C^phal.  Ac^tab.,  pp.  v,  xxxv,  1. 

lyOrbigny,  Hist.  Cuba,  Moll.,  p.  5, 1853. 
I^hmncl^aia  Owen,  Trans.  Zool.  Soc.  London,  vol.  ii,  p.  103,  1838. 
Anttpe^ia  Gray,  Catal.  Brit.  Mns.,  Moll.,  vol.  i,  p.  3,  1849. 

Branchial  cavity  large,  containing  a  single  pair  of  large,  highly  spe- 
cialized gills,  each  having  a  mnscolar  branchial  heart  at  its  base.  Siphon 
oaed  in  looomoti^n,  witii  or  without  an  internal  valve,  completely  tabu- 

•The  namber  of  separate  lots  thus  brought  in  and  presented  to  the  Fish  Commis- 
Bon  amoonts  to  over  900.  Besides  the  invertebrates,  many  new  and  Temarkable* 
(bhes  ore  inelnded  in  these  donations. 

Digitized  by  VjOOQlC 


2^4       REPORT   OF   COMMISSIONER   OF   FISH   AND   FISHERIES.     [74] 

lar.  The  interior  lateral  or  basal  lobes  of  the  siphon  are  flexible,  and 
capable  of  acting  as  valves  to  close  the  opening  of  the  branchial  sao  by 
pressing  against  the  inside  of  the  mantle  when  it  contracts.  The  jet  ot 
water  thus  forced  through  the  siphon  by  its  reaction  propels  tbe  ani- 
mal backward  or  forward,  or  in  any  direction  opposite  to  that  in  which 
its  flexible  extremity  may  be  turned. 

Body  varying  in  form  from  subspherical  to  long-conical.  Sides  often 
with  fins.  Mantle  destitute  of  an  external  shell.  The  internal  shelly 
when  present,  is  dorsal,*  and  may  be  either  homy  or  calcareous.  Sessile 
arms  in  four  pairs,  around  the  head,  provided  on  the  inner  surface  with 
suckers  or  with  hooks  (modified  suckers).  Eyes  highly  developed. 
Jaws  in  the  form  of  a  sharp,  homy  beak,  the  upper  jaw  shutting  into 
the  lower  one ;  jaws  hollow  and  supported  by  strong  internal  cartilages. 
Odontophore  usually  with  seven  (rarely  five)  rows  of  sharp  teeth.  An 
ink-sac  opening  near  the  end  of  the  intestine,  at  the  base  of  the  siphon. 

The  exposed  surfaces  of  the  body,  fins,  head,  and  arms  contain  within 
the  skin  small  sacs  or  vesicles  filled  with  bright-colored  fluids  of  differ- 
ent colors,  but  most  commonly  various  shades  of  purple,  brown,  red, 
and  yellow.    These  vesicles  are  known  as  chromatophores.    They  are 
under  the  control  of  muscular  fibers,  which  are  so  attached  to  them 
that,  by  contracting,  they  cause  the  chromatophores  to  expand  into 
larger,  flat,  and  more  or  less  round  spots  of  color.    By  the  flattening 
and  enlargement  of  the  chromatophores  the  colored  fluids  are  spread 
out  into  thin  layers,  making  them  appear  of  lighter  tints.    Sometimes 
the  chromatophores  overlap  each  other  in  several  strata  when  expanded. 
When  their  muscular  fibers  relax  the  vesicles  contract  into  minate 
spherical  specks,  and  then  appear  much  darker  in  color,  but  are  more 
widely  separated,  so  that  the  general  color  is  paler.    By  this  means 
all  these  animals  are  able  to  effect  rapid  changes  in  their  colors  for 
purposes  of  concealment,  or  in  accordance  with  varying  conditions  of 
nervous  activity.    The  muscular  fibers  of  the  chromatophores  are  con- 
trolled by  the  nerves  of  the  mantle,  and  contract  by  reflex  action,  and 
also,  apparently,  in  accordance  with  the  will  of  the  creature.    Their  con- 
tractility often  i>ersists  for  some  time  after  the  death  of  the  animal. 
When  freshly-caught  specimens  are  put  into  alcohol   the  chromato- 
phores expand. 

*  In  this  article,  tbe  terms  used  in  describing  tbe  form  and  relations  of  parta  are 
those  in  most  common  nse  among  systematic  writers  on  this  group  of  animals.  Ko 
attempt  is  here  made  to  decide  tbe  still  unsettled  questions  in  regard  to  the  homolo* 
gies  of  tbe  arms  and  siphon  with  tbe  foot  or  other  parts  of  Gastropods,  nor  to  apply 
tbe  later  views  of  Huxley  and  others  as  to  tbe  general  axial  relations  of  the  body. 
For  my  present  purposes  I  have  thought  it  best  to  call  tbe  oral  region  the  anterior 
«nd  and  tbe  opposite  extremity  tbe  posterior  end;  when  tbe  animal  is  in  its  normal 
borizontal  position,  tbe  side  which  is  uppermost  is  called  tbe  dorsal  side  and  the  lo^irer 
surface  is  called  the  ventraL  Tbe  prehensile  organs  are  caUcd  sesaile  arms  and  tenta- 
cular arms,  and  tb)  locomotive  tube«is  called  tbe  siphon,  without  reference  to  the 
homologies  of  these  organs. 
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This  subclass  inclades  two  very  natural  divisions : 

Decacera. — Having  inside  the  circle  of  eight  sessile  arms^  two  long  ten- 
tacular arms,  with  suckers  or  hooks  on  the  distal  portion.  Suckers  ped- 
ieeled,  and  with  homy  rims.    Body  elongated,  always  with  lateral  fins. 

Octopoda, — Having  only  the  eight  sessile  arms.  Suckers  not  pedi- 
celed,  and  destitute  of  homy  rings.    Body  rounded,  rarely  finned. 

Order  I— DECACERA,  or  DECAPODA. 

Decapoda  Leaeb,  Zool.  Miscel.,  vol.  iii  (t.  Gray)  1817  (non  Latr.,  1806). 

H.  &  A.  Adams,  Genera,  vol.  i,  p.  25. 

lyOrbigny,  Tabl.  M6th.  dee  C^phal.,  p.  57, 1826;  Hist.  Cuba,  Moll.,  p.  30,  1853. 
Deeacera  Blainville,  Diet.  Sci.  Nat.,  vol.  xxii,  1824 ;  Man.  Mai.,  p.  366, 1825. 
SfpMfiia  Gray,  Catal.  Brit  Mna.,  MoU.,  vol.  i,  p.  35,  1849. 

Body  generally  elongated,  often  acute  posteriorly.  Head  furnished 
witih  ten  prehensile  arms,  bearing  i>ediceled  suckers  or  hooks.  Four 
pairs  of  arms  are  shorter,  tapering  from  the  base,  and  covered  with 
rows  of  suckers  along  the  whole  length  of  the  inner  face ;  the  fifth  pair 
of  arms,  known  as  tentacles  or  tentacular  arms,  differing  from  the  rest, 
and  arising  from  a  pair  of  pits  or  pouches,  are  situated  between  and  in- 
side the  bases  of  the  third  and  fourth  pairs  of  sessile  arms,  and  have  a 
long  imd  more  or  less  slender  and  contractile  peduncular  portion  and  a 
teiminal,  usually  enlarged,  sucker-bearing  portion.  Beak  at  the  end  of 
a  protractile  pharynx,  surrounded  with  a  loose  outer  buccal  membrane, 
which  is  usually  seven-angled  and  united  to  the  arms  by  bridles.  Siphon 
usually  with  an  internal  valve.  Eyes  movable  in  the  sockets,  with  or 
without  lids.  Ears  behind  the  eyes.  Head  united  to  the  mantle  either 
by  a  dorsal  and  two  lateral,  free,  connective  cartilages  or  by  three  mus- 
cular commissures.  Mantle  cylindrical  or  conical,  supported  by  an  in- 
ternal dorsal,  homy  <  pen,'  or  by  a  calcareous  internal  dorsal  shell  or 
^bone;'  always  with  muscular  fins  along  each  side,  which  are  usually 
united  posteriorly.    Male  with  one  or  more  of  the  arms  hectocotylized. 

This  group  has  been  divided  by  D'Orbigny  into  the  following  two 
tribes,  which  are,  x>eiiiaps,  more  convenient  than  natural: 

OigopHdoB. — ^Eyes  naked  in  front,  furnished  with  free  lids,  with  or 
without  an  anterior  sinus;  pupils  circular. 

Myopsidce, — ^Eyes  covered  by  transparent  skin,  sometimes  with  a  thick- 
ened fold,  forming  a  lower  lid  ;^  pupils  crescent-shaped. 

OIOOPSIDJE. 
Family  TEUTHIDiB  Owen  (restricted). 

Ttuiliida  (jMr$)  Owen,  Trans.  Zool.  Soo.  London,  voL  ii,  1838. 

Teuihida  (pan)  IVOrbigny,  Cdplial.  Ao^tab.,  p.  zzxvii  (Introdaotion),  p.  328,  183&-'48. 
Onyckoieutkid^  (pan)  Gray,  Catal.  Brit.  Mue.,  Moll.,  toL  i,  p.  45, 1849. 
H.  &  A.  Adams,  Genera,  vol.  i,  p.  30. 

Tentacular  arms  furnished  with  sharp  homy  claws  or  hooks,  which 
correspond  with  peculiarly  and  highly  modified  sucker-rings;  true  den- 
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ticulated  suckers  may  or  may  not  accompany  tbe  hooks;  tip  of  arm 
with  a  cluster  of  small,  smooth-rimmed  suckers ;  proximal  part  of  elnh 
with  a  mixed  group  of  connective  tubercles  and  smooth-ringed  suckers, 
by  which  the  arms  can  be  fastened  together  and  used  in  concert  Ses- 
sile arms  with  hooks,  with  suckers,  or  with  both.  Eyes  with  free  lids 
and  a  sinus.  Mantle  united  to  neck  by  three  simple,  movable,  con- 
nective cartilages.  Siphon  with  a  valve  and  with  dorsal  bridles.  ITu- 
chal  or  alfactory  crests  well  developed;  sometimes  several  longitudinal 
crests  exist  on  each  side.  Pen  thin,  lanceolate,  usually  with  a  i>06teru>r 
hooded  portion,  and  sometimes  terminated  by  a  solid  cartilaginous  cone. 
Odontophore  in  Chetoteuthis  and  GonatuB  with  only  five  rows  of  teeth, 
in  others  with  sev^i  rows. 

For  a  synopsis  of  the  hitherto-described  existing  genera  of  this 
fkmily,  see  pp.  69,  70. 

Owen's  fSunily  Teuihidce  included  nearly  all  the  Decaeera  having  homy 

internal  shells.    As  adopted  by  D'Orbigny,  it  included  Omnuutrefhidm 

and  TeuthukB.  

CHELOTEUTHIS  VerrilL 

Trans.  Conn.  Acad.,  vol.  v,  p.  234,  Jan.,  Iddl ;  Bulletin  Mus.  Comp.  ZooL,  toL  viii, 
p.  109,  1881. 

Allied  to  Unoploteuthis^  LestoteuthUj  and  AhraiiOj  but  with  a  more 
complicated  armature  than  either  of  these  genera.  Ventral  arms  with 
denticulated  suckers,  arranged  in  four  rows;  other  arms  have  two  me- 
dian rows  of  sharp  incurved  daws,  (distal  portions  have  lost  their  arma- 
ture). Tentacular  arms  long,  with  broad  clubs,  strongly  keeled  exter- 
nally, and  with  series  of  connective  suckers  and  tubercles  extending  for 
some  distance  alcmg  the  inner  surface  of  the  arms.  Tentacular  club  pro- 
vided with  a  marginal  row  of  connective  suckers,  alternating  wiUi  tub^- 
cles,  along  one  margin ;  with  a  central  row  of  unequal  hooks,  some  of  them 
very  large;  with  submedian  groups  of  small,  slender-pediceled  Buckers 
(or  hooks);  with  marginal  series  of  small  suckers;  and  with  several 
rows  of  small  suckers  covering  the  prolonged  distal  portion  of  the  face. 
Connective  cartilages  on  the  base  of  the  siphon  simple,  long-ovate;  the 
corresponding  processes  of  the  mantle  are  simple  longitudinal  ridges. 
Odontophore  with  Ave  rows  of  teeth. 

The  caudal  fin,  pen,  and  many  other  parts  are  destroyed. 

Cheloteuthis  rapax  Yerrill. 

CheloteiUhit  rapax  Verrill,  Trans.  Conn.  Acad.,  vol.  v,  p.  234,  pi.  49,  figs.  1-1/, 
Jan.,  Iddl ;  Bulletin  Mus.  Comp.  Zool.,  toI.  viii,  p.  110,  Cephalopoda,  pL 
2,  figa.  1-1/,  1881. 

Plate  XV,  figures  3-3/  4. 

The  body  was  rather  short  and  thick,  tapering  rapidly  backward. 
The  caudal  fin  appears  to  have  been  short-rhomboidal,  but  this  is  un- 
certain. The  siphon  is  large,  with  an  internal  valve.  The  connective 
cartilages  (fig.  3  e)  on  the  sides  of  the  base  of  the  siphon  are  long- 
ovate,  with  the  posterior  end  widest  and  rounded.  The  corresponding 
cartilages  on  the  inside  of  the  mantle  are  simple  longitudinal  ridges. 
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Head  large,  with  very  large  eyes ;  pnpils  round.  The  arms  are  long  and 
taper  to  eilender  tips ;  the  dorsal  ones  are  smaller  and  shorter  than  the 
others;  the  lateral  and  ventral  pairs  are  nearly  equal  in  length,  and 
about  as  long  as  the  mantle ;  the  ventral  arms  are  somewhat  more  slender 
than  the  lateral  ones.  AU  the  arms  appear  to  have  borne  slender-pedi- 
celed  claws  or  hooks,  with  strongly  incurved  homy  points,  but  only  the 
fleshy  parts  of  these  are  left,  in  most  cases,  and  the  tips  of  the  arms  are 
bare.  On  the  ventral  arms  these  hooks  were  smaller,  and  in  four  rows ; 
the  fleshy  portion  of  these  consists  of  a  small  rounded  head  with  lateral 
lobes,  running  up,  on  one  side,  into  an  incurved  beak,  so  that  the  shape 
is  somewhat  like  a  bird's  head.  On  the  other  arms  the  claws  were  in 
two  rows  only,  but  they  were  much  larger ;  in  a  few  cases,  on  the  lateral 
arms,  the  horny  claws  are  left.  These  are  strongly  compressed  and 
deeply  imbedded  in  the  muscular  sheath,  only  the  sharp  inforved  point 
projecting  (figs.  3  c,  3  d). 

The  tentacular  arms  (fig.  3)  are  long  and  strong,  their  length  being 
more  than  twice  that  of  the  sessile  arms.  The  club  is  rather  stout,  long, 
decidedly  expanded,  and  has  an  elevated,  crest-like  keel  on  the  distal 
half  of  its  dorsal  surface;  this  keel  rises  abruptly  at  its  origin,  and  is 
colored  on  the  outer  side,  but  white  on  the  face  next  to  the  inner  surface 
of  the  club.  The  club  is  broadest  near  its  base,  the  distal  third  is  nar- 
row and  the  tip  rounded.  The  armature  is  remarkable :  in  the  middle 
line  there  is  a  row  of  six  medium-sized  hooks  (fig.  3,  a")y  followed  by  two 
much  larger  ones  (a,  a^),  situated  near  the  middle ;  these  have  lost  their 
homy  claws ;  series  of  minute,  slender-x)ediceled  suckers  run  along  the 
club,  either  side  of  the  median  line,  and  beyond  the  large  hooks  these 
rows  unite  and  entirely  cover  the  face  of  the  distal  third  of  the  club 
(fig.  3,  d)y  there  forming  about  eight  rows ;  at  the  tip  there  is  a  circular 
group  of  minute  suckers  {d') ;  toward  the  base  of  the  club  the  lower 
side  is  expanded  and  bears  a  row  of  five  peculiar  suckers  (fig.  3,  e), 
having  a  marginal  series  of  slender,  minute,  incurved  spinules ;  these 
suckers  have  very  thick  basal  processes,  which  are  appressed  and  di- 
rected toward  the  central  line  of  the  club,  bearing  the  suckers  on  their 
inner  ends,  attached  by  short  pedicels }  round  connective  tubercles  alter- 
nate with  these  suckers,  in  the  same  row ;  beyond  these  there  is  a  trian- 
gular marginal  group  of  slenderpediceled  suckers  (c),  of  about  the  same 
size;  other  rows  of  minute  pediceled  suckers  (or  hooks)  occupied  the 
submedism  area  between  the  marginal  ones  and  the  central  line,  which 
is  indicated  by  a  strong  white  cord.  The  opposite  margin  of  the  club 
appears  to  have  borne  several  rows  of  small  suckers,  but  this  part  is 
l^dly  injured.  A  band  of  minute  papillae  (e^),  apparently  the  remnants 
of  suckers  and  alternating  connective  tubercles,  extends  downward  for 
more  than  half  the  length  of  the  tentacular  arm ;  at  first  this  band  is 
like  a  continaation  of  tiiejconnective  suckers  and  tubercles  on  the  margin 
of  the  dub,  and  the  papilla  are  apparently  in  a  single  row,  while  the 
Bur&ce  near  them  is  crossed  by  fine  transverse  grooves  or  furrows ;  but 
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farther  down  the  arms  there  may  have  been  two  or  more  rows  of  suck- 
ers which  have  been  destroyed. 

The  beak  (fig.  3/)  is  somewhat  compressed,  with  very  acnte  mandi- 
bles. The  upper  mandible  has  the  point  long  and  regularly  incurved, 
with  the  cutting  edge  regularly  arched,  without  a  basal  notch,  and  form- 
ing, with  the  anterior  edge,  an  obtuse  angle.  Lower  mandible  with  a 
strongly  incurved  tip  and  regularly  concave  cutting  edge,  having  no 
basal  notch  and  only  a  slight  tooth  on  the  anterior  border,  which  forms 
a  very  obtuse  angle  with  the  cutting  edge.  The  radula  has  but  five 
rows  of  teeth  (PL  XY,  fig.  4),  the  inner  lateral  rows  being  absent. 

Color  mostly  gone,  but  where  still  remaining,  as  on  the  back  of  the 
tentacular  club,  it  consists  of  minute  purple  chromatophores ;  inner  sur- 
face of  sessile  arms  purplish  brown. 

Measurements  {in  millimeters). 

Length  of  body 78 

Length  of  doreal  arms • 58 

Length  of  second  pair  of  anns 86 

Length  of  third  pair  of  arms 87 

Length  of  ventral  arms 8» 

Length  of  tentacular  amis 2$ 

Length  of  club 29 

Breadth  of  club 7 

Breadth  of  tentacular  arms 5 

Breadth  of  lateral  arms  at  base 1  6 

Breadth  of  dorsal  arms .' 5 

Diameter  of  eyeball 19 

Length  of  connective  cartilages  on  siphon 14 

Breadth  of  the  same 4 

A  specimen  of  this  remarkable  squid,  in  very  bad  condition,  was  taken 
from  the  stomach  of  a  fish  trawled  at  station  893,  in  372  fathoms,  about 
100  miles  south  of  Newport,  B.  I.  It  was  accompanied  by  a  specimen 
of  Ommastrephes  illecebrosuSy  in  a  similar  condition.  It  had  lost  it«  pen, 
its  epidermis,  and  most  of  the  homy  hooks  and  sucker-rings ;  the  head 
was  detached  from  the  body  and  the  caudal  fin  was  nearly  destroyed; 
the  eyelids  were  gone,  but  the  eyeballs  remained.  The  description  must^ 
therefore,  remain  imperfect  till  other  specimens  can  be  obtained. 

Several  loose  homy  hooks  of  a  Gephalopod  belonging  to  this  £Eunily 
were  also  dredged  in  the  same  region.  They  resemble  the  hooks  of 
Onychoteuthis  Banksii  (Plate  XY,  fig.  4),  but  may  have  belonged  to  C 
rapax.    A  larger  one,  from  station  892,  is  bent  nearly  into  a  half  cirde. 

OONATU8  Steenstnip  (f  non  Qray ). 

tGonatuM  Gray,  Catalogue  Mollnsca  Brit.  Mns.,  vol.  i,  Cephal.  Antep.,  p.  67, 1849  (char^ 
aoters  inaccurate), 
t  H.  &  A.  Adams,  Qenera,  voL  i,  p.  36. 

Body  slender,  tapering;  caudal  fins  short,  broad,  united  postoriorly. 
Pen  narrow  anteriorly,  thin  and  lanceolate  posteriorly,  with  a  termina), 
hood-like  expansion.  Ventral  arms  with  four  rows  of  small,  pediceUat^ 
suckers;  others  with  two  larger  median  rows,  with  a  homy  ring,  liaving 
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a  single  largo  booked  claw  on  the  outer  edge;  outer  suckers  with  louger 
pedicels,  the  hrmy  ring  with  several  small  denticles.  All  the  suckers 
have  a  circle  of  minute  scales  or  plates  around  the  aperture.  Tentacles 
long  and  slender,  the  terminal  part  dilated  into  a  narrow  club,  with  a 
membranous  keel ;  the  club  is  covered  with  minute  denticulated  suckers, 
like  the  outer  ones  of  the  sessile  arms;  smaller  suckers  extend  for  some 
distance  along  the  arm;  center  of  the  club  with  one  or  two  larger 
claws,  resembling  the  median  ones  of  the  lateral  arms,  their  horny  rings 
having  a  small  aperture,  and  bearing,  on  the  outside,  a  large  claw-like 
hook.    Odontophore  with  only  five  rows  of  teeth. 

By  Dr.  J.  E.  Gray  the  free  eyelids  of  this  species  were  overlooked, 
aud  on  that  account  he  referred  it  to  the  family  Loligidce.    H.  and  A. 
Adams  have  made  the  same  mistake.    Their  statement  that  the  siphon 
has  no  valve  is  equally  erroneous. 
Gonatus  Fabrlcii  Steenstrnp. 

Sepia  loligo  Fabricins,  Fanna  Grcenlandica,  p.  358,  1780  (good  description). 

OMycMoteuthis  Fdbricii  Lichtenstein,  IsIb,  vol.  xix,  1818. 
MuUer,  Kroyer'a  Tidss., voL  iv,  p.  76, 1842. 

Loligo  Fdbridi  Blaiuville,  Diet.  Sci.  Nat.,  vol.  xxvii,  p.  138,  1823. 

Onychoteuthiat  amcsna  MoIler,Ind.  Moll.  Groul.,  Kroyer's  Tidss.,  vol.  iv,  p.  76, 

1842  (young?). 
Gonatu$amcenaGTSky,  Catal.  Moll.  Brit.  Mns.,  vol.  i,  Cephal.  Antep.,  p.  68, 1849? 

H.  &  A.  Adams,  Qenera,  vol.  i,  p.  36,  pi.  4,  fig.  2f). 
Chnatu8  anuxnus  G.  O.  Sais,  MoU.  Beg.  Arct.  Norvegi»,  p.  336,  pi.  31,  figs.  1-15 
(excellent),  pi.  xvii,  fig.  2  (dentition),  1878. 
Tryon,  Man.  Conch.,  vol.  i,  p.  168,  pi.  73,  fig.  290  (descr.  from  Gray,  fig.  from 

H.  &  A.  Adams,  Genera?). 
Verrill,  Proc.  Nat.  Mns.,  vol.  iii,  p.  362, 1890;  Trans.  Conn.  Aca<l.,vol.  v,  p. 
237,  pl.45,fig8.  1-1  ft,  2-2  cf,Jan.,  1881. 

Plate  XV,  fignres  1-lc,  2-24. 

Body  small,  elongated,  rather  slender,  tapering  backward;  front 
dorsal  edge  of  mantle  extending  forward  in  a  blunt  lobe  or  angle. 
Caudal  fin  very  short,  but  broad,  nearly  twice  as  broad  as  long,  the 
front  edges  extending  forward  beyond  the  insertion  as  rounded  lobes; 
lateral  angles  subacute;  posterior  angle  obtuse.  Arms  stout  and  rather 
long,  the  dorsal  and  ventral  pairs  stouter  than  the  lateral.  Ventral 
arms  bear  four  rows  of  small  suckers;  on  the  others  the  median  rows 
(2  e,  2  d)  are  larger  than  the  outer  ones,  with  shorter  pedicels,  and  the 
very  oblique  homy  ring,  having  a  small  opening,  is  developed  into  a 
single,  large,  hooked  tooth  on  the  outer  side;  »x>und  the  inner  side  of 
the  aperture  there  is  a  partial  circle  of  small  flat  scales,  in  several  rows. 
The  suckers  of  the  outer  rows  (2  a,  2  b)  are  about  two-thirds  as  large, 
^th  longer  and  more  slender  pedicels  and  with  lateral  apertures ;  the 
homy  ring  has  about  five  acute-triangular  teeth  on  the  outer  margin, 
and  there  are  several  rows  of  small  scales  forming  a  broad  circle  entirely 
around  the  aperture.  The  tentacular  arms  are  long  and  slender,  with 
broader  clubs,  which  bear  a  large  number  of  minute  suckers,  much  like 
S.  Miss.  59 ly  r  ooalp 
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the  outer  ones  of  the  arms,  arranged  in  many  crowded  rows,  some  of 
which  extend  beyond  the  club  along  the  arm;  in  the  middle  (fig.  1  b) 
there  are  usually  one  or  two  larger  suckers  (absent  in  our  specimen),  in 
which  the  homy  ring  has  a  small  aperture,  and  is  developed  into  a  large 
hook-shaped  claw  on  one  side,  and  a  complete  circle  of  small  plates  sur- 
rounds the  homy  ring. 

Pen  thin  and  delicate,  narrow  anteriorly,  with  slender  lateral  ribs; 
posteriorly,  for  more  than  half  the  whole  length,  expanded  into  a  thin 
lanceolate  form ;  posterior  tip  laterally  dilated,  with  the  edges  involute 

(fig.  1). 

A  young  specimen  of  this  species,  in  nearly  perfect  preservation,  was 
recently  presented  to  the  United  States  Fish  Gonmiission  by  Capt  Will- 
iam Demsey  and  crew  of  the  schooner  "  Clara  F.  Friend.''  It  was  taken 
from  the  stomach  of  a  cod,  off  Seal  Island,  Nova  Scotia. 

Greenland  (Fabricius,  Moller).  Porsangerl^ord,  northern  coast  of  Nor- 
way (G.  O.  Sars).  Coast  of  Finmark,  in  stomach  of  "coal-fish,"  abun- 
dant (G.  O.  Sars,  Norwegian  Exp.  of  1878). 

D'Orbigny,  Gray,  and  other  writers  have  erroneously  referred  the 
Onychoteuthis  Fabrieii  (based  on  the  Sepia  loligo  of  Fabricius)  to  0. 
BanksiL  The  detailed  Latin  description  given  by  Fabricius  ^plies 
perfectly  to  the  present  species,  and  not  at  all  to  0.  Bahkriu  He  de- 
scribes the  four  rows  of  suckers  on  the  short  arms,  the  small  suckers  and 
two  large  central  hooks  on  the  tentacles,  the  short  caudal  fin,  etc 

Family  O^DIASTEEPHID-E. 

Teuthidas  (pars)  D'Orbig.,  C6pliaL  Ac^tab.,  pp.  xxxvii,  328. 
Onychoteuthidit  (pars)  Gray,  Catal.  Brit.  Mus.,  Moll.,  vol.  i,  p.  4r>,  1649. 
OmmaHrephidcB  Gill,  Arrangement  Fam.  Mollusks,  p.  1,  1871. 
Try  on ,  Man.  Concb. ,  vol.  i,  p.  107, 1879. 

Body  elongated,  tapering  to  a  point  posteriorly,  shorter  and  less  acute 
in  the  female,  often  very  large  (Architeuthia).  Sessile  wd  jtentacolar 
arms  without  hooks,  but  provided  with  suckers,  having  denticali^ed 
h&my  rings;  tentacular  arms  with  an  expanded  club,  having  four  rows 
of  suckers  on  its  middle  portion,  those  in  the  two  central  tows  largex*; 
proximal  portion  with  or  without  smooth-ringed  connective  suckers  and 
tubercles ;  tip  with  a  cluster  of  smooth-ringed  sucl^ers.  %phon  in  a  deep 
groove,  attached  by  four  bridles  and  strengthened  by  a  median  loDgi- 
tndinal  dorsal  band,  free  in  the  middle;  an  internal  valve.  Eyes  with  a 
round  pupil ;  lids  free,  with  a  distinct  anterior  sinus.  l!Tuchal  or  audi- 
tory crests  consist  of  three  longitudinal  membranes  on  each  side,  united 
by  a  transverse  one  in  front.  Connective  cartilages  of  the  mantle  three ; 
the  lateral  ones  in  the  fbrm  of  a  longitudinal  ridge,  with  a  smaller  trans^ 
verse  one  across  its  i>osterior  end ;  corresponding  cartilages  on  the  siphon 
long-triangular,  with  a  longitudinal  and  a  transverse  groove.  Two  ovi- 
ducts.   Hectocotylized  arm  of  the  male  either  the  right  or  left  ventraL 

Pen  usually  very  narrow  along  the  middle  i>ortion,  and  with  three 


Digitized  by  VjOOQlC 


[81]      CEPHALOPODS  OF  NORTHEASTERN  COAST  OF  AMERICA.      291 

ribs;  anterior  and  posterior  portions  expanded,  the  latter  Tvitli  the  edges 
involute,  and  forming  a  terminal  hood  or  hollow  cone. 

OMMA8TREPHE8  D'Ort>igny  (restricted). 

Oiuuutrephcs  (pars)  EFOrbigny,  Voy.  Am.  M^rid.,  1835;  C^phal.  Ac^tab.,  p.  .341. 
Ulaaad  Todarodes  Steenstrup,  Ovcrsigt  K.  Danskft  Yidcnsk.  Selsk.  Forbandl.,  1830, 
p.  90. 

Body  elongated,  pointed  posteriorly.  Caadal  fin  broad,  transversely 
rhomboidal.  Pen  narrowed  behind  the  middle,  with  a  strong  median 
riband  large  marginal  ribs  on  each  side;  near  the  posterior  end  thin  and 
concave,  expanded  into  a  lanceolate  form ;  at  the  tip  involute  and  slightly 
hooded.  Head  large.  Eyes  with  lids,  having  a  distinct  sinus  in  front. 
Arms  stout,  the  third  pair  usually  stoutest,  with  a  dorsal  keel ;  all  the 
arms  have  marginal  membranes,  strengthened  by  transverse  muscular 
ridges,  exterior  to  the  suckers.  Suckers  of  the  arms  deep  and  oblique, 
with  homy  rims,  which  are  strongly  denticulate  on  the  outer  margin, 
the  median  tooth  usually  largest.  Tentacular  arms  rather  long  and  con- 
tractile, stout,  with  a  moderately  wide  terminal  club,  which  has  along  its 
middle  region  two  rows  of  large  central  suckers,  and  a  row  of  smaller 
marginal  ones  alternating  with  them  on  each  side;  proximal  part  of 
clnb  with  small  denticulated  suckers  only;  distal  part  of  club  with  four 
to  eight  rows  of  small  denticulated  suckers. 

Siphon-tube  placed  in  a  groove  on  the  under  side  of  the  head,  and 
attached  to  the  head  by  a  lateral  bridle  on  each  side  behind  the  eyes, 
and  by  a  pair  of  bridles  on  its  dorsal  surface,  at  the  bottom  of  the 
depression  in  which  it  is  lodged.  Terminal  orifice  transversely  elliptical, 
fomished  with  an  internal  valve.  The  depression  back  of  the  siphon 
is  smooth  in  our  species,  in  some  other  species  longitudinally  furrowed. 
Mantle-fastenings  (^^ apparatus  of  resistance"),  situated  on  the  basal 
extension  of  the  siphon,  consist  of  two  large  triangular  bosses,  each 
^th  an  elongated  and  somewhat  ear-shaped  longitudinal  fosse,  and  a 
shallower  transverse  one.  On  each  side  of  the  inner  surface  of  the 
mantle  is  a  corresponding  T-shaped  cartilage,  consisting  of  a  short, 
raised,  longitudinal  ridge,  swollen  posteriorly,  and  a  lower  transverse 
ridge,  which  fit  closely  into  the  fosses  on  the  siphon.  The  dorsal  side 
of  the  head  has  a  median  longitudinal  facet,  that  fits  upon  its  coun- 
terpart on  the  maptle,  over  the  anterior  part  of  the  pen,  which  gives  it 
snpport. 

The  nuchal  crests  are  formed  by  a  transverse  tegumcntary  fold 
behind  the  eyes,  from  which  run  backward,  on  each  side,  three  longi- 
tudinal lameUse,  which  are  delicate,  and  have  a  sensory  (perhaps  olfac- 
tory) function. 

Buccal  membrane  seven-angled,  thin,  comigated  on  th^  inner  surface, 
destitute  of  suckers. 

Branchial  auricles  and  gills  large.  Liver  massive,  stomach  and  coBcal 
appendage  voluminous. 
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The  male  has  one  of  the  ventral  arms  (which  may  be  either  rigbt  or 
left  in  our  species)  hectocotylized  near  the  tip,  by  an  enlargement  and 
flattening  of  the  bases  of  the  sacker-stalks,  while  their  cnps  become  small 
or  abortive. 

The  female  has  oviducts  developed  on  both  sides,  but  they  are  small 
and  simple,  opening  below  the  bases  of  the  gills.  Two  symmetrical  nida- 
mental  glands,  which  are  comparatively  small  and  simple  in  our  species, 
are  situated  behind  the  heart. 

Professor  Steenstrup,  in  the  paper  last  quoted  in  the  above  synonymy^ 
has  given  a  revision  of  the  Ommastrephes  group.  He  divides  the  old 
genus  Ommastrephes  into  three  genera,  viz :  I.  Illex,  which  includes 
O.  illecebrosusy  with  0.  Coindetiiy  the  closely  allied  Mediterranean  form; 
II.  ToDARODES,  which  includes  only  the  well-known  Ommastrephes  to- 
darus  of  the  Mediterranean,  to  which  he  restores  the  name  sa^gUtatus 
Lamarck,  which  has  been  otherwise  employed  by  other  authors  durmg 
half  a  century  past;  in.  Ommatostrephes  (restricted),  which  corre- 
sponds exactly  with  StIienoteuthiSj  established  by  me  in  a  paper  pub- 
lished several  months  earlier.  (Trans.  CJonn.  Acad.,  v,  p.  222,  Febru- 
ary, 1880.)  In  another  part  of  his  article  he  refers  to  my  paper,  which 
had  been  promptly  sent  to  him,  but  he  makes  no  reference  whatever  to 
the  genus  Sthenoteuthis^  nor  to  the  species  8.  megaptera^  which,  as  a  spe- 
cies, had  been  described  by  me  still  earlier  (1878)  and  in  fiar  greater  de- 
tail than  most  of  the  other  species  which  he  mentions,  and  which  should, 
under  his  system  of  classification,  bear  the  name  of  Ommastrephes  me- 
gaptera.  Nor  does  he  point  out  any  new  characters  for  distinguishiDg 
this  generic  group  other  than  those  first  given  by  me,  viz,  the  presence 
of  connective  suckers  and  tubercles  on  the  tentacular  arms,  proximal  to 
the  club,  and  the  great  development  of  the  membranes  on  the  lateral 
arms.  Under  the  ordinary  rule  of  nomenclature,  by  which  the  first  cor- 
^rect  subdivision  made  in  an  older  genus  shall  be  entitled  to  priority, 
while  the  original  name  shall  be  retained  for  the  remaining  group,  the 
name  Sthenoteuthis  ought  to  be  maintained  for  the  division  first  estab- 
lished by  me,  while  Ommastrephes  (restricted)  should  be  retained  for  a 
part  or  all  of  the  remaining  species. 

While  I  very  much  regret  this  confusion  of  names,  I  perceive  no  way 
to  remedy  it  except  by  the  application  of  the  usual  rules  of  priority.  I 
can  certainly  see  no  necessity  for  the  imposition  of  n^w  names  whm 
others  equally  good  were  already  provided.  As  for  the  distinction  be- 
tween Illex  and  Todarodes^  it  seems  to  me  very  slight  and  scarcely  of 
generic  importance.  Illex  is  characterized  by  having  eight  rows  of 
small  suckers  on  the  distal  part  of  the  club  and  a  smooth  siphonal 
groove.  Todarodes  is  characterized  by  having  four  rows  of  distal  suck- 
ers and  some  small  grooves  or  furrows  at  the  anterior  end  of  the  siphonal 
groove. 

But  I  have  a  species  (which  I  refer  to  0.  Sloanei  Gray)  firom  Tasma- 
nia which  agrees  with  Illex  in  having  a  smootli  siphonal  groove,  but 
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with  Todarodes  in  Laving  only  four  rows  of  distal  tentacular  suckers, 
and  in  the  sharp  denticulation  of  its  large  suckers.  According  to  Steen- 
strup's  system  tbis  would  have  to  be  made  still  another  genus,  or  else 
his  generic  characters  would  have  to  be  entirely  changed  in  order  to 
admit  it  into  either  of  his  groups.  The  existence  of  eight  rows  of  suck- 
ers in  Ulav  seems  to  be  due  merely  to  the  crowding  together  of  the  or- 
dinary four  rows ;  nor  can  we  attach  much  importance  to  the  sui)erficial 
farrows  in  the  siphon-groove.  Therefore,  my  own  opinion  is  that  Ilkx 
and  Todarodes  should  be  reunited  and  should  retain  the  name  Omma- 
strephes*  in  a  restricted  sense.  The  absence  of  connective  suckers  and 
tabercles  on  the  tentacular  arms  will  be  the  most  important  diagnostic 
character  to  distinguish  it  from  Sthenoteuthis  and  Architeuthis.  Dosidioua 
is,  p€rhai)S,  only  an  abnormal  Sthenoteuthis  with  partially  reproduced 
aims. 

Omxnastrephes  Ulecebrosiis  Verrill. — (Sliort-fiuncd  Squid. ) 

Loligo  Ulecebrosa  Lesuour,  Joum.  Phil.  Acad.  Nat.  Sci.,  vol.  ii,  p.  95,  plate 
not  numbered,  1821  (figures  incorrect). 
Blainville,  Diet,  dcs  Sci.  Nat.,  vol.  xxvii,  p.  142,  1823. 
Gould,  Invert.  Mass.,  ed.  1,  p.  318,  1841  (habits). 
Loligo  piscaiorum  La  Pylaie,  Ann.  des  Sci.  Nat.,  vol.  iv,  p.  319,  1825,  pi.  16 

(habits  as  observed  at  Saint  Pierre). 
Ommastrephes  sagittatus  (para)  D'Orbig.,  Cdidial.  Acdtab.,  p.  345,  pi.  7,  figs.  1-3 
(after  Lesueur). 
Gray  (pflr«),  Catalogue  Moll.  British  Mus.,  part  i,  Cephal.  Antep.,p.  .58, 1849. 
Binney,  in  Cronld's  Invert.  Mass.,  ed.  2,  p.  510,  1870  (excl.  syn,),  pi.  26,  figs. 

341-344  [341  is  imperfect]*  (not  pi.  24,  fig.  339.) 
Tryon  (pars),  Man.  Conch.,  vol.  i,  p.  177,  pi.  78,  fig.  342  (very  i)oor,  after  Le- 
sueur), pi.  79,  fig.  343,1879  (not  pi.  78,  figs.  341,345). 
Ommastrephes  iUecehrosa  Verrill,  Amer.  Joum.  Sci.,  vol.  iii,p.  281,1872  (syn- 
onomy);  Report  on  Invert.  Viney.  Sd.,  &c.,  1873,  pp.  441  (habits),  634 
(descr.);  Amer.  Joum.  Sci.,  vol.  xix,  p.  289,  April,  1880;  (illeceh'osus) 
Trans.  Conn.  Acad.,  vol.  v,  p.  268,  pis.  27, 29,  figs.  5, 5  a,  pi.  37,  fig.  8,  pi. 
38,  fig.  2,  pi.  39,  figs.  2, 3  a  3  ft,  1880-'81. 
Wex  Weoebrosus  Steenstrup,  Oversigt  K.  Danske  Videusk.  Selsk.  Forhandl., 
1880,  p.  90  (author's  separate  copy,  received  August,  p.  20). 

Plates  XVIII-XX. 

Body,  in  the  younger  specimens,  long  and  slender ;  in  the  adults,  es- 
pecially when  the  stomach  is  distended  with  food,  and  in  the  breeding 
season,  rather  stout  5  most  so  in  the  large  females ;  in  preserved  speci- 
mens the  apparent  stoutness  of  the  body  depends  very  much  upon 

•  I  can  see  no  necessity  for  the  proposed  reformation  of  the  original  spelling  of  this 
word  by  changing  it  to  Ommaiostrepkes,  for  usage  justifies  the  elision  of  a  syllable  in 
so  long  a  name.    The  original  spelling  has  been  unchallenged  for  over  forty  years. 

•  Tbis  species  is  not  well  figured  in  the  last  edition  of  Gould's  Invertebrates.  Plate 
25,  fig.  339,  which  Mr.  Binney  refere  to  it,  really  represents  a  Loligo,  Plate  26,  figs. 
341-344  (erroneously  referred  to  Loligopsis  pavo),  was  doubtless  made  from  a  specimen 
of  tbia  species,  but,  if  so,  the  long  arms  were  incorrectly  drawn,  and  confused  with  tho 
short  arms. 
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whether  the  mantle  was  iu  a  contracted  or  expanded  state  when  the 
animal  died.  Caudal  fin  transversely  rhomboidal,  or  broad  spear-shape, 
abont  one-third  wider  than  long,  its  breadth  usually  less  than  half  the 
length  of  the  mantle ;  the  posterior  borders  are  nearly  straight  and  form 
nearly  a  right  angle  at  the  posterior  end ;  the  anterior  margins  are  some- 
what convexly  rounded,  and  the  front  margin  extends,  at  the  sides  of 
the  body,  considerably  forward  beyond  the  insertion  of  the  fin.  Itatio 
of  fin-length  to  mantle-length  1 : 2.48  to  1 : 3  (the  latter  in  the  young 
ones).  Average  proportions,  iu  eight  adult  specimens,  of  fin-length 
(from  insertion)  to  length  of  dorsal  side  of  mantle,  about  1 : 2.55 ;  breadth 
of  fin  to  length  of  mantle,  average,  1 : 1.90 ;  length  of  head  (dorsal  edge 
of  mantle  to  base  of  arms)  to  mantle-length,  average,  1 :  7.15. 

The. head  is  large,  well  rounded ;  the  exposed  portion  is  shorter  than 
l)road,  its  breadth  about  equals  that  of  the  body,  inordinary  contraction; 
its  sides,  in  the  region  of  the  eyes,  are  somewhat  swollen ;  the  under 
surface  is  flattened,  and  has  a  deep,  nearly  smooth  excavation,  semicir- 
cular, or  rather  semielliptical,  in  outline,  to  receive  the  dorsal  half  of  the 
siphon  tube,  which  fits  into  it  closely. 

The  sides  of  the  head,  back  of  the  eyes,  have  a  rather  prominent, 
transverse  ridge,  back  of  which  the  head  suddenly  narrows  to  the  neck. 
The  transverse  ridges  curve  backward  slightly  and  meet  on  the  dorsal 
side  of  the  head,  where  they  are  less  prominent.    Three  thin,  lamelh- 
form,  erect  folds  of  the  skin  extend  backward  from  the  transverse  ridge, 
on  each  side  of  the  head ;  of  these  the  middle  or  lateral  one  is  about  in 
line  with  the  lower  eyelid ;  the  upper  one  is,  at  its  origin,  about  midway 
between  the  latter  and  the  median  dorsal  line,  but  its  posterior  edge 
bends  downward  and  joins  that  of  the  one  below ;  the  lowest  of  the 
three  is  shorter  and  curves  upward,  and  finally  joins  the  middle  one  at 
its  posterior  edge.    These  folds  form,  therefore,  in  connection  with  the 
transverse  ridge,  two  well-defined  lateral  areas  or  facets,  of  delicate  and 
evidently  very  sensitive  integument,  placed  just  in  front  of  the  mantle-  * 
opening,  on  each  side,  where  they  must  be  bathed  by  the  inflowing  cur- 
rents of  water.    A  pair  of  large  special  nerves  extends  directly  from  the 
cephalic  ganglion  to  these  organs.    It  seems  probable  to  me,  therefore, 
that  they  are  the  seat  of  a  special  sense,  analogous  to,  if  not  identical 
with,  that  of  smell.    They  are,  also,  closely  connected  with  the  organs 
of  hearing,  and  the  crests  maj^  be  of  some  service  in  concentrating 
sound  vibrations.    A  small  auditory  pore  is  situated  within  the  lower 
facet. 

The  pupils  are  round  and  the  eyes  are  large,  though  the  opening  be- 
tween the  lids  is  usually  rather  small,  especially  in  alcoholic  sx)ecimens. 
In  these  the  aperture  is  usually  contracted  to  a  small,  obliquely-trans- 
verse, irregular-triangular  form,  or  even  to  a  narrow  oblique  slit ;  when 
more  open,  the  aperture  is  still  usually  somewhat  angular ;  the  anterior 
sinus  is  narrow  and  extends  downward  and  forward. 
The  eyelids  form,  when  nearly  expanded,  an  irregular  oval,  the  longest 
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diameter  placed  transversely  and  somewhat  obliquely,  while  the  narrow 
and  deep  sinus  extends  forward  and  somewhat  downward .  When  partly 
closed  (Plate  XIX,  fig.  4)  the  opening  between  the  lids  generally  be- 
comes more  oblong,  and  sometimes  approaches  a  triangalar  form. 

The  mantle  is  thick  and  very  muscular;  its  anterior  margin  has  a  con- 
cave oatliue  beneath,  forming  a  slightly  prominent  angle  on  each  side ; 
from  these  angles  it  advances  somewhat  to  the  slight  median  dorsal 
aDgle,  which  projects  forward  but  little,  and  does  not  form  a  distinct 
lobe,  and  sometimes  it  is  hardly  noticeable,  even  as  an  angle,  the  trans- 
verse outline  of  the  edge  on  the  dorsal  side  being,  in  that  case,  nearly 
straight,  or  advancing  a  very  little  in  the  middle. 

The  sessile  arms  are  rather  stout,  tapering  to  acute  tips.  The  dorsal 
arms  are  a  little  smaller  and  shorter  than  the  others ;  the  second  and 
third  pairs  are  nearly  equal  in  size  and  length,  the  second  often  a  trifle 
the  longer;  those  of  the  fourth  pair  are  usually  intermediate  in  length 
between  the  first  and  second  pairs. 

All  the  sessile  arms  are  stout  and  armed  with  similar  suckers.  Along 
their  inner  angles,  outside  the  suckers,  they  are  all  similarly  provided 
with  marginal  membranes,  which  rise  to  about  the  same  height  as  the 
suckers,  on  each  side.  Just  proximal  to  each  sucker,  on  the  inner  face 
of  the  arm,  arises  a  thickened,  transverse,  muscular  fold,  that  extends  to 
the  edge  of  the  lateral  membrane,  which  often  recedes  between  their 
extremities,  so  as  to  have  a  scalloped  outline. 

The  dorsal  arms  are  a  little  shorter  and  decidedly  smaller  than  the 
others.  The  two  lateral  pairs  of  arms  are  stoutest  and  longest,  and 
nearly  equal,  sometimes  one  pair  and  sometimes  the  other  being  longest 
The  ventral  arms  are  a  little  longer  than  the  dorsal  and  shorter  than 
the  lateral  ones.  The  dorsal  and  upper  lateral  arms  are  trapezoidal  in 
section,  with  the  inner  face  rather  broad.  The  dorsal  arms  have  a 
dighdy  elevated,  median  dorsal  crest,  commencing  near  the  base  and 
running  to  the  tip.  Those  of  the  second  pair  have  a  broader,  mem- 
branous fold  on  the  lower  outer  angle,  along  the  whole  length.  Those 
of  the  third  pair  are  stouter  than  the  others,  and  much  compressed  lat- 
erally, with  the  outer  surface  rounded,  close  to  the  base,  but  becoming 
compressed  and  keeled  farther  out,  and  having  a  high  median  ridge 
or  crest  along  its  middle  region,  becoming  narrow  toward  the  tip.  The 
ventral  arms  are  trapezoidal  in  section,  with  a  narrow  fold  along  the 
outer  angle,  which  is  acute,  while  the  inner  ventral  angle  is  refunded. 

The  tentacular  arms  (Plate  XVIII,  figs.  1  a,  2)  are  long ;  when  extended, 
in  fresh  specimens^  they  reach  back  beyond  the  base  of  the  caudal  fin. 
They  are  rather  stout,  rounded-trapezoidal  along  the  peduncular  i>ortion ; 
along  the  upper-outer  angle  a  thin  fold  runs  from  the  base  to  the  tip, 
becoming  on  the  back  side  of  the  club  a  wide  carina,  which  often  folds 
down  obliqnely  toward  the  npper  margin  of  the  club;  two  less  marked 
folds  run  along  the  inner  angles,  defining  a  narrow  inner  face  along  the 
whole  length,  but  on  this  face  there  are  no  suckers,  except  close  to  where 
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it  begins  to  expaud  iuto  the  broader  face  of  the  club;  along  tke  sides  of 
the  club  the  marginal  membranes  become  much  wider,  rising  to  a  level 
with  the  suckers,  and  have  transverse  muscular  ridges  opi)osite  the 
marginal  suckers,  producing  scalloped  edges. 

In  the  male  of  our  species  one  of  the  ventral  arms  (Plate  XVIII,  Qgs. 
3,  3  a)  is  strongly  hectocotylized,  somewhat  as  in  Loligo.  But  in  this 
species  it  is  the  right  arm  about  aa  often  as  the  left  that  is  modified. 
Toward  the  tip  of  the  arm,  for  some  distance,  the  pedicels  of  the  snekeis, 
esiiecially  of  the  outer  row,  become  shorter,  and  the  bases  of  the  sucker- 
stalks  become  larger,  broader,  and  transversely  compressed,  while  the 
cups  of  the  suckers  themselves  decrease  rapidly,  till  they  become  very 
minute,  and  on  a  number  of  the  most  flattened  and  largest  stalks  they 
are  entirely  abortive,  in  the  case  of  the  medium-sized  nudes,  but  v^y 
close  to  the  tip  they  may  again  become  normaL  The  iimer  row  of  suck- 
ers is  more  or  less  modified  in  a  similar  manner;  but  fewer  of  the  sucker- 
stalks  ai*e  affected,  and  these  are  usually  not  so  extensively  altered, 
though  in  the  larger  males  many  of  them  are  commonly  destitute  of  cups 
and  have  the  same  flattened  form  as  those  of  the  outer  row,  with  whidi 
they  are  usually  united  along  the  median  line  of  the  arm,  forming  a 
zigzag  ridge.  In  a  very  large  male  (J),  with  the  right  ventral  arm  modi- 
fied, tjie  alteration  of  the  sucker-stalks  becomes  obvious  at  about  the 
45th  sucker,  and  there  are,  beyond  this,  about  80  modified  suckers, 
extending  to  the  very  tip ;  of  these,  about  30,  in  the  outer  row,  are  repre- 
sented only  by  the  flat,  lamelliform  bases  of  the  sucker-stalks,  without 
cups;  on  the  inner  row  the  small  cups  extend  for  about  ten  suckers 
farther  than  on  the  outer.  The  lamelliform  processes  are  united  medi- 
ally in  a  zigzag  line  along  the  entire  tip.  The  modified  part  is  about  an 
inch  in  length.  This  arm  is  as  long  as  its  mate  (though  in  other  speci- 
mens it  is  often  shorter);  but  it  is  broader,  stouter,  and  more  blunt  at 
tip,  both  the  inner  face  and  lateral  membrane  being  increased  in  width. 
The  younger  males,  4  to  6  inches  long,  have  the  corresponding  suckers  • 
less  extensively  modified,  and  the  cups,  though  very  much  reduced  in 
size,  are  usually  present  on  all  or  nearly  all  the  stalks. 

The  portion  of  the  tentacles  which  bears  suckers  is  always  less  than 
half  the  whole  length.  The  relative  size  of  the  tuckers  varies  greatly 
in  both  sexes,  perhaps  in  connection  with  a  renewal  of  their  homy 
rings.  But  in  some  extreme  cases  the  loss  of  the  sucker,  or  of  the  en- 
tire club,  and  the  regeneration  of  a  new  one  will  best  explain  this  variai- 
tiou. 

The  club  is  long  and  moderately  broad,  gradually  widening  from  the 
I)eduncular  part  of  the  arm,  and  tapering  at  the  end  to  a  rather  blunt, 
flattened,  and  curved  tip,  which  is  strongly  carinated  on  the  outer  side 
by  a  thin  lamina.  The  suckers  commence  a  short  distance  in  advance 
of  tlie  expansion  of  the  club.  They  are  at  first  small,  deep  cup-shaped, 
an<l  sonicwliat  scattereil,  in  two  alternate  rows,  but  all  of  these  small 
ones  have  oblique  rims,  strongly  denticulated  on  the  outer  margin  with 
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four  or  hve  long  incurved  teeth,  while  the  inner  edge  is  smooth.  Of  the 
small  ones,  before  the  commencement  of  the  two  median  rows  of  large 
saekers,  tiiiere  are  from  ten  to  fifteen. 

The  middle  region  of  the  club  is  occupied  by  two  rows  of  large  suckers 
(fig.  2)  and  by  a  row  of  small  marginal  ones,  on  each  side,  alternating 
with  the  large  ones.  The  uppermost  of  the  two  rows  of  large  suckers 
contains  one  or  two  more  suckers  than  the  lower,  and  they  are  also 
larger.  The  number  in  the  upper  row  is  seven  to  nine,  in  the  lower  five 
to  seven,  the  largest  specimens  having  the  greater  number.  Of  these, 
the  three  to  five  middle  ones  in  each  row  are  decidedly  the  largest,  and 
have  ttte  edge  of  the  marginal  ring  nearly  smooth  and  even;  at  each 
end  of  each  row  the  suckers  diminish  in  size  and  the  edge  becomes 
denticulated,  at  first  by  the  formation  of  narrow  incisions,  which  leave 
broad,  stout,  blunt  denticles;  but  as  the  suckers  diminish  in  size  these 
become  longer,  narrower,  and  more  acute ;  their  inner  margins  remain 
smooth.  The  large  suckers  are  broad  and  moderately  deep,  somewhat 
swollen  below,  and  a  little  oblique.  The  marginal  suckers  are  much 
smaller,  shallower,  more  oblique,  and  have  the  entire  rim  finely  and 
sharply  denticulated,  the  denticles  being  longer  and  strongly  incurved 
on  the  outer  margin.  Beyond  the  rows  of  large  suckers  there  is,  at  first, 
a  small  group  of  sharply  denticulated  suckers,  in  four  rows,  resembling 
the  marginal  ones  in  form  and  size;  but  these  rapidly  decrease  in  size 
and  become  more  crowded,  till  they  appear  to  form  eight  crowded  rows 
of  very  smaU  suckers,  with  minute  apertures,  which  occupy  the  entire 
face  of  the  terminal  section  of  the  club  to  the  tip ;  at  the  extreme  tip 
there  is  a  cluster  of  small  smooth-rimmed  suckers,  as  usual. 

The  suckers  of  the  sessile  arms  are  largest  on  the  two  lateral  pairs, 
cm  which  they  are  nearly  equal,  and  the  largest  are  about  the  same  in 
size  as  those  on  the  tentacular  club,  the  latter  being  often  the  smaller  in 
the  males,  but  usually  the  larger  in  the  females;  those  of  the  ventral 
arms  are  smallest;  those  of  the  dorsal  arms  are  intermediate  in  size  be- 
tween those  of  the  lateral  and  ventral  arms.  The  first  few  suckers  (three 
to  five),  at  the  base  of  each  arm,  are  smaller  than  those  beyond,  but  in- 
crease regularly  in  size;  they  have  the  edge  of  the  rim  nearly  entire,  or 
with  only  a  few  blunt  teeth  on  the  outer  margin;  then  follow  about 
twelve  suckers,  of  the  largest  size.  These  large  suckers  (Plate  XIX, 
figs.  5,  5  a)  are  deep,  oblique  cup-shaped,  somewhat  swollen  in  the 
middle,  with  oblique  horny  rims,  which  are  entire  on  the  inner  margin, 
but  on  the  outer  have  a  large,  strongly  incurved,  acute  median  tooth, 
on  each  side  of  which  there  are  usually  four  or  five  shorter,  flat,  blunt 
teeth;  but  toward  the  base  of  the  arms  these  are  fewer  and  shorter, 
while  distally  they  become  more  numerous,  longer,  and  more  acute,  and 
often  the  edge  is  more  or  less  denticulate  nearly  all  around.  The  larger 
suckers  are  followed  by  a  regularly  decreasing  series  of  thirty  to  forty 
smaller  secondary  ones  (figs.  C,  C  a),  not  counting  the  numerous  very 
small  ones,  within  one-third  of  an  inch  of  the  tip.    These  secondary 
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suckers  grade  gradually  into  the  large  or  primary  ones,  both  in  size  and 
form;  they  are,  however,  armed  with  four  or  five  very  sharp  incurved 
teeth  on  the  outer  margin,  of  which  the  median  one  is  longest,  while 
the  inner  margin  is  usually  entire.  They  are  very  oblique  and  one-sided 
in  form.  The  membrane  around  the  rim  of  all  the  suckers  is  thickened, 
but  most  so  on  the  basal  ones ;  it  usually  recedes  behind  the  large  median 
tooth,  leaving  there  an  emargination. 

The  outer  buccal  membrane  is  not  very  large ;  its  inner  surface  is 
closely  covered  with  lamelliform  folds  and  wrinkles;  its  border  is  pro- 
longed into  seven  acute  angles,  from  which  membranes  extend  to  the 
opposite  arms,  going  to  the  upper  sides  of  the  second  and  fourth  pairs 
of  arms,  and  to  the  lower  side  of  the  third  pair;  but  the  seventh  angle 
is  in  the  median  dorsal  line,  and  the  membrane  from  it  bifurcates,  one- 
half  going  to  the  inner  side  of  each  dorsal  arm.  Immediately  around 
the  jaws  there  is  a  circular,  thickened,  rugose  oral  membrane,  with  a 
strongly  lobed  edge,  while  its  inner  surface  is  radially  wrinEled  and 
covered  with  scattered  rounded  verrucae.  A  plain  fold  intervenes  be- 
tween this  and  the  outer  buccal  membranes.  The  beak  and  pharynx 
can  be  protnided  its  whole  length,  when  in  use.  At  such  times  the  oral 
membranes  are  partially  unfolded. 

The  jaws  are  sharp  and  incurved  at  tip,  reddish  brown  to  brownish 
black  in  color,  with  the  posterior  borders  of  the  laminae  whitish  and 
translucent.  The  upper  mandible  has  a  much  incurved  tip,  with  the 
cutting  edges  regularly  curved,  and  with  a  shallow  notch  at  their  bases, 
beyond  which  the  anterior  edges  rise  into  a  broad,  obtuse- lobe  or  low 
tooth,  by  which  the  hardened  and  dark-colored  part,  as  seen  by  trans- 
mitted light,  has  the  form  of  a  sharp  angular  tooth,  but  its  actual  pro- 
jection anteriorly  is  but  slight,  because  the  translucent  edge  beyond  it 
rises  to  about  the  same  level.  The  lateral-posterior  borders  of  the 
frontal  laminae  are  sinuous  and  incurved  in  the  middle;  the  palatine 
lamina  is  broad,  with  the  posterior  lateral  edges  incurved  and  sinuous. 

The  lower  mandible  has  the  extreme  tip  strongly  incurved,  forming  a 
slight  notch  close  to  the  tip,  below  which  the  edges  are  slightly  incurved 
or  nearly  straight,  with  a  decided  V-shaped  notch  at  the  base ;  the  an- 
terior edges,  beyond  the  notch,  form  a  triangular  tooth  of  the  inn^ 
laminae,  but  this  is  obscured,  unless  viewed  by  transmitted  light,  by  the 
outer  alar  lamina,  which  rises  at  its  anterior  edge,  where  it  is  translu- 
cent, nearly  to  a  level  with  the  tooth ;  the  inner  ends  of  the  alie  are  wider 
than  the  middle,  and  broadly  rounded ;  the  gular  laminae  are  short,  nar- 
rowed posteriorly,  with  their  inner  edges  incurved,  and  with  a  thickened, 
prominent  ventral  carina. 

The  jaws  of  a  large  specimen  measure  as  follows:  Upper  mandible,  tip 
to  x)osterior  end  of  palatine  lamina,  22™°»;  to  dorsal  end  of  frontal  lamina, 
16™" ;  to  posterior  lateral  edge  of  same,  9°»°» ;  to  base  of  cutting  edge,  5™* ; 
inner  edge  of  palatine  lamina  to  dorsal  end  of  frontal  lamina,  17™" ;  lower 
mandible,  tip  to  inner  end  of  alae,  13"«;  to  ventral  notch  of  alae,  4""; 
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to  ventral  notch  of  gular  laminte,  9™™ ;  to  posterior  end  of  same,  16™"  j 
to  base  of  cutting  edges,  5™"*. 

The  buccal  mass  lias,  on  the  outer  surface  of  the  dorsal  and  lateral 
sides,  a  broad,  thin,  brown  homy  plate,  with  a  notch  posteriorly,  in  the 
median  line. 

The  odontophore  (Plate  XIX,  fig.  3)  is  remarkable  for  the  length 
and  sharpness  of  the  teeth,  especially  of  the  central  and  outer  rows. 
The  median  teeth  (a)  have  a  long  and  very  acute  median  denticle,  with 
mach  shorter  lateral  ones.  The  inner  lateral  teeth  (b)  have  broad  bases 
and  a  long  and  very  sharp  central  denticle,  with  a  much  shorter  lateral 
one  on  the  outside.  The  next  to  the  outer  lateral  teeth  (c)  are  sim- 
ple, slender,  and  sharp.  The  outer  lateral  teeth  (d)  are  much  longer, 
strongly  curved,  and  very  acute. 

The  pen  (Plate  XVin,  fig.  4)  is  long  and  slender,  with  a  slender  mid 
rib  and  strong  marginal  ribs ;  the  anterior  end  is  thin,  broad  pen-shaped, 
subacute ;  firom  very  near  the  anterior  end  it  tapers  gradually  backward 
to  about  the  posterior  fourth,  where  it  becomes  very  narrow,  apparently 
consisting  only  of  the  consolidated  lateral  ribs  and  midrib,  the  former 
showing  on  the  ventral  side  a  thin  groove  between  them,  the  latter  ap- 
pearing as  a  slender  ridge  on  the  dorsal  side.  The  posterior  portion  in 
narrow-lanceolate  in  form,  with  thin  edges  and  a  strong  midrib,  com- 
posed of  the  united  marginal  ribs  of  the  anterior  portion;  the  thin 
edges  are  incurved,.80  as  to  give  a  canoe-shaped  form  to  this  portion, 
and  near  the  tip  the  edges  unite  beneath  into  a  short,  hood-like  tip. 
Anteriorly  the  lateral  ribs  show  two  grooves  on  the  ventral  side,  and 
appear  to  be  composed  of  three  united  ribs. 

The  ground-color  of  a  specimen  taken  by  me  in  1870  at  Eastport, 
Me.,  when  first  caught,  was  pale  bluish  white,  with  green,  blue,  and 
yellow  iridescence  on  the  sides  and  lower  surface;  the  whole  body, 
head,  and  outer  surfaces  of  arms  and  fins  were  more  or  less  thickly 
covered  with  small,  unequal,  circular,  orange-brown  and  dark  brown 
spots,  having  crenulate  margins ;  these  spots  were  continually  chang- 
ing in  size,  from  mere  points,  when  they  were  nearly  black,  to  spots 
1mm  ^  i.5nim  jj^  diamctcr,  when  they  were  pale  orange-brown,  becoming 
lighter  colored  as  they  expanded.  On  the  lower  side  of  body,  head, 
and  siphon  the  spots  were  more  scattered,  but  the  intervals  were  gen- 
erally less  than  the  diameter  of  the  spots.  On  the  upper  side  the  spots 
were  much  crowded  and  in  difierent  planes,  with  the  edges  often  over- 
lapping, thus  increasing  the  variety  of  the  tints.  Along  the  middle  of 
the  back  the  ground-color  was  pale  flesh-color,  with  a  distinct  median 
dorsal  band,  along  which  the  spots  were  more  crowded  and  tinged  with 
green  in  fine  specks.  Above  each  eye  there  was  a  broad  lunate  spot  of 
light  purplish  red,  with  smaller  and  much  crowded  brown  spots.  The 
tipper  surface  of  the  head  was  deeply  colored  by  the  brown  spots,  which 
were  here  larger,  darker,  and  mote  crowded  than  elsewhere,  and  situ- 
ated in  several  strata.  The  under  sides  of  the  arms  and  fins  were 
colored  like  the  body,  except  that  the  spots  were  smaller  and  much  less 
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numerous.    The  suckers  were  pure  white.    The  eyes  were  dark,  blue- 
black,  surrounded  by  an  iridescent  border. 

The  colors  change  constantly,  when  living  or  recently  dead,  by  means 
of  the  continual  contraction  and  dilation  of  the  chromatophores.  The 
different  tints  pass  over  the  surface  like  blushes. 

In  specimens  recently  preserved  in  alcohol  the  same  pattern  of  color- 
ation is  usually  visible.  The  dark  dorsal  band  on  the  body  and  head, 
and  the  dark  patches  above  the  eyes,  as  well  as  smaller  dark  jiatches 
in  front  of  the  eyes,  can  be  plainly  seen.  In  these  darker  -parts  the 
chromatophores  are  much  crowded,  and  have  a  purplish  brown  color, 
varying  to  chocolate-brown  in  specimens  longer  preserved.  On  other 
parts  of  the  body  the  chromatophores  are  more  scattered  and  nsoally 
reddish  brown  in  color,  with  a  circular  or  elliptical  outline ;  when  ex- 
panded, the  larger  ones  are  about  1™°*  in  diameter.  The  under  sarfices 
of  the  fins,  siphon,  head,  and  arms  have  fewer  and  smaller  spots,  and 
are,  therefore,  lighter  colored,  and  appear  nearly  white  when  these 
spots  are  contracted. 

A  fresh  specimen,  caught  in  Casco  Bay,  in  1873,  had  the  following 
proi)ortions :  Length  of  head  and  body,  not  including  the  arms,  221»" 
length  of  caudal  fin,  86°^ ;  breadth  of  fin,  90"^™  j  diameter  of  body,  35"" 
length  of  upper  arms,  80™™  5  of  second  pair,  100™™ ;  of  third  pair,  100*" 
of  the  ventral  pair,  90™™  5  of  tentacular  arms,  182™™. 

Of  our  species  I  have  measured  large  numbers  of  specimens  pre- 
served in  different  ways,  and  also  fresh,  and  have  found  no  great  varia- 
tion in  the  form  and  relative  length  of  the  caudal  fin,  among  specimens 
of  similar  size  and  in  similar  states  of  preservation,  nor  do  the  sexes 
differ  much  in  this  respect.  The  young,  however,  differ  very  decidedly 
from  the  large  specimens  in  these  proi)ortions.  The  modes  of  preserva- 
tion also  cause  much  of  the  variation  in  the  pro}>ortioiis  of  fins  and  arras 
to  the  mantle.  The  two  sexes  are  probably  equally  numerous,  but  in  our 
collections  the  females  usually  predominate,  and  the  largest  spedmens 
are  usually  females,  though  equally  large  males  occur.  In  31  measured 
specimens,  in  alcohol,  from  various  localities  and  of  both  sexes,  the 
average  length,  from  tip  of  tail  to  dorsal  edge  of  the  mantle,  was  176™» 
(6.96  inches);  from  tip  of  tail  to  insertion  of  fin,  66"^°"  (2.60  inches). 
Average  proi)ortion  of  fin  to  mantle-length,  1 : 2.68.  An^ong  these  the 
proportions  varied  from  as  low  as  1 : 2.48,  in  some  of  the  larger  ones 
(with  mantle  above  8  inches),  up  to  1 : 3  in  the  smaller  ones  (with  the 
mantle  less  than  3  inches  long). 

The  following  tables  are  intended  to  illustrate  the  natural  variations 
in  the  proi)ortion,  due  mainly  to  age,  and  the  accidental  variations 
caused  by  differences  in  the  modes  of  preservation  and  strength  of  the 
alcohoL  The  effect  of  strong  alcohol  is  to  shrink  the  fins  relatively 
more  in  breadth  than  in  length,  and  to  reduce  the  diameter  of  the  body 
and  arms  out  of  proportion  to  their  length. 

The  specimens  from  Eastport,  Me.,  designated  G,  H,  I,  K,  were  a^- 
lected  at  one  time,  in  midsummer,  and  preserved  in  the  same  way,  in 
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alcobol  of  moderate  strength,  repeatedly  changed ;  at  the  present  time 
the  strength  of  the  alcohol  is  about  80  i)er  cent.  They  are  in  good  con- 
dition, moderately  firm  and  not  badly  contracted.  Those  designated  as 
D,  E,  F,  iN",  O,  P  were  also  collected  at  one  time,  in  August,  and  pre- 
served together.  They  are  in  fair  condition,  but  not  so  well  preserved 
as  the  former  lot.  Those  numbered  ii  to  xiv  were  preserved  together 
about  the  last  of  July.  They  were  placed  in  strong  alcohol,  and  are 
hard  and  badly  contracted.  J,  K,  and  L  were  preserved  together,  but 
were  originally  found  dead  on  the  beach  and  in  a  relaxed  state.  They 
are  only  moderately  contracted  by  the  alcohol. 

Measurements  of  Ommasirephes  illecebrosus  (in  inches). 


Tail  to  tip  of  dorsal  arms 

Tail  to  tip  of  secona  pair  arms 

Tail  to  tip  of  third  pair  arcs 

Tail  to  tip  of  fourth  pair  arms 

Tail  totjpof  tontaciilararms..* 

Tail  to  baae  of  dorsal  arms 

Tail  to  center  of  eye 

Tail  to  edge  of  mantle,  above 

Tail  to  edge  of  mantle,  below 

Tall  to  isaerUon  of  fin 

Breadth  of  fin 

Between  lateral  insertions 

Front  edge,  enter  angle  to  insertion  . 

Oater  angle  to  tip  of  tail 

Ciremnference  oi  body 

Breadth  of  body 

Breadth  of  head  at  eves 

Breadth  of  eve-opening 

Breadth  of  siphon  at  bridle.. 


Length  of  head,  mantle  to  base  of  dorsal 


Length  of  dorsal  arms 

Length  of  2d  pair 

Length  of  8d  pair 

Length  of  4th  pair 

Length  of  tentacular  arms 

Length  of  clnb 

&«adth  of  dorsal  arms 

Breadth  of  2d  pair i. 

Breadtii  of  3d  pair 

Breadth  of  4th  pair 

Breadth  of  tentacular  arms : 

Breadth  of  clnb 

Front  to  bock  of  8d  pair 


DIAMBTBB  OF  SUCKERS. 


Largest  on  tentacular  arms. 

Largest  on  3d  pair 

Largest  on  ventral  arms. . .. 


PBOFOBTIOKB. 


Fin-length  to  mantle-length,  1 : . . . 
Ffai-bretkdth  to  mantle-length,  1 : . . 

Length*  to  breadth  of  finjl: 

Length  of  head  to  mantle,  1: 

Length  of  dorsal  arm  to  mantle,  1 : 
Tentacular  suckers  to  mantle,  1 :. 


13. 40 
14.20 
14.20 
13.10 
16.50 
10.00 
9.30 

aeo 
a  20 

3.30 
4.20 


O?     P?   j  D?      E?      J(f      Id      Rd"     Wd"   Fresh. 


2.20 
3.30 
4.80 
L70 
LOO 
.40 
,75 

L40 

3.75 

4.30 

4.10 

8.60 

6.80 

a30 

.35 

.45 

.45 

.44 

.25 

.30 

.65 


2.60 
2.04 
L27 
6.14 
2.20 
47.77 


laoo 

13.70 
13.70 
13.60 
17.50 
0.40 

aoo 
aoo 

7.50 
3.20 
4.80 


2.20 
3.25 
4.80 
LOO 
L50 
.45 
.70 

L40 
3.60 
4.20 
4.25 
8.80 

aoo 

3.50 
.36 
.44 
.41 
.42 
.28 
.30 
.60 


2.50 
L86 
L84 
6.70 
2.22 
47,05 


12.75   10.50 
13*25*  li'oo' 


15.5 

12.00 

9.00 

7.90 

a25 

7.35 

7.75 

7.10 

7.30 

a  10 

2.75 

4.25 

a  78 

.50 

.40 

2.00 

LOO 

a  15 

2.90 

L35 

L15 

.35 

.65 

.65 

L25 
a25 
4.00 
4.00 
a  50 

aso 

2.75 
.28 
.35 
.35 
.32 
.30 
.22 
.50 


2.50 
L82 
L87 
a20 
2.88 
5L66 


2.70 
a  15 

aoo 

2.80 
4.00 
L86 
.25 
.30 
.28 
.30 
.80 
.18 
.40 


.11 
.11 
.09 


2.58 
L87 
L87 
a87 
2.62 


laSO  10.50 
14. 30*  10. 80 
14.20  In.  00 
ia40  10.60 
15.50   12.20 


10.00 

a  50 
a  70 
a  10 
a  50 

6.15 

.65 

2.60 

a  50 
a  50 

2.15 
L65 
.56 

.78 

L30 

a65 

4.40 

4.55 

a80 

5.80 

2.55 

.85 

.45 

.50 

.45 

.28 

.25 

.65 


.17 
.20 
.11 


2.48 
L69 
L46 
a  70 
a  28 


64. 54  ;51. ! 


a  30 
7.75 
7.50 
7.15 

aoo 
a8o 

.4^ 
2.80 

aoo 

4.30 
L30 
L20 
.20 
.60 


a20 

a  70 
a67 
a  43 

4.00 
L75 
.30 
.35 
.85 
.85 
.20 
..22 
.45 


.11 
.14 
.09 


a58 
L97 
L30 
a  80 
a  40 

6a  18 


10.50 
11. 10 
11.20 

n.oo 
ia5o 
a  20 

7.76 
7.20 

a65 
a  80 
a  90 


2.10 

aoo 

4.00 
L40 
L30 
.23 
.65 

LOO 
a  43 

a  12 
a  16 
a  75 

4.10 
LOO 


.13 
.14 
.07 


a  67 
L84 
L89 
7.20 
a96 
55.38 


a  25 


a  50 


5.70 
a38 

a  10 
a65 


L45 

aoo 


LIO 
LOO 
.25 


.80 
L75 
a25 
a  25 

aoo 

4.50 
L30 
.20 
.25 
.25 
.26 
.17 


a  71 
a  15 
L26 
7.12 
a25 


iao4 
ia84 
ja84 
ia44 
iai2 
a  84 


a44t 
aeo 


a20 

4.00 
4.00 

aoo 

7.S8 


•  The  length  of  the  fin,  in  these  tables,  means  the  distance  from  the  lateral  insertions  to  the  tip  of 
the  tail,  which  1^  somewhat  less  than  the  extreme  length. 

Some  specimens,  included  both  in  this  and  the  following  tables,  show 
small  differences  in  their  measurements  (made  at  different  times),  due 
partly  to  the  different  degrees  of  extension  employed  in  measuring 
them,  and  partly  to  the  fact  that  the  alcohol  had  been  changed  and  its 
strength  altered. 
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Off  the  coast  of  llliode  Island  to  Cumberland  Gulf.  Abundant  from 
Cape  Cod  to  Newfoundland.  About  100  miles  south  of  Xewiwrt,  R.  I., 
in  65  to  372  fathoms  (U.  S.  Fish  Com.).  Vineyard  Sound,  Massadiu- 
setts,  rare,  large  in  winter,  small  in  May  (V.  N.  Edwards). 

Kecent  explorations  have  extended  the  range  of  this  species  much 
farther  southward,  in  the  deep  water  near  the  edge  of  the  Gulf  Stream* 
Although  we  cannot  be  certain  that  specimens  caught  in  the  trawl  were 
living  at  the  bottom,  owing  to  the  possibility  of  their  entering  it  during 
its  ascent,  it  is  very  probable  that  they  do  actually  inhabit  t^ose  depth& 
This  is  rendered  more  certain  by  the  fact  that  we  found  adult  sped- 
mens  in  the  stomachs  of  fishes  {Laphius)  taken  at  stations  865  and  893. 
The  most  southern  specimens  known  were  taken  by  Mr.  A.  Agassiz,  on 
the  "Blake,"  off  Cape  Hatteras,  in  2G3  fathoms. 

Ommtuirephfs  illecthrosus, — SpedmenB  examined. 


Number. 


Locality. 


When  col- 
lected. 


Bcceived  from — 


&>ecj 


10280 Newport,K.1 1872 '  United  SUt««  Fish 

I  I     CommiMion. 

10027,J Vineyard  Sound Xot.2,187«..   V.N.Edwarda 

10027,K do ..-do 

10027,L I do I. ...do , 

M ' do Mfty,187« 


W i  ProTincetown,  Mass  . 


do 

do 

, do 

do 

Salem.  Mass 

Gloucester,  Mass..  loc  233. 


July,  1879... 


....do 

....do 

...do 

...do 

Oct  25,1873. 
1878 


do 

...do 

...do 

United  States  Fish 
Commission. 

...do 

...do 

,...do 

...do 

J.  H.  Emerton 

United  States  Fish 
Conunissioo. 

&T.U I  CascoBay,Me 1873 do 

X I  Off  Segnin  Island,  Mo.  (50  lath-  1 1879 1  (Lot    BUT)    United 

oms).  I  I     States  Fish  Com- 

I  I  I      mission. 

I  Mount  Desert,  Me 18W A.E.VerT01 

i  Off  Cashes  Ledge 1 1873  a«c  21) .    United  States  FSsh 

I  I     Coramissioo. 

8693,G I  Eastport,Me ,1870 A.E.VcrriU 

M03,H.I do :....do !....do 

»e83,R do do ....do 


1  young. 

1  (^.leftfaaad. 

J  I: 

1  cT.  HfLht  kttl 
Icf .  flgnrv^L 

9cf. 

19.        "^ 
lyoang. 


n. 


young. 


5#+.larpe. 
li     —      - 


D.E.F. 
N.O.P.. 


1872. 


10028... 
10278,  Q. 


865.. 


cccxxxn 


...do '....do 

I do ' do 

,  HalifiucN.S J.RWillis.. 

I do J.M. Jones.. 

Kewfoundland do 

Cumberland  Gulf L.Kumlein.. 

North  latitude  40O  OS';  west  Ion-    1880 

gitude  70O  23^  (65  fathoms). 
North  latitude  W>  SSf.  20";  west   ....do  . 

longitude  70o  58^  (372  fathoms). 
North  latitude  86o  45'  80" ;  west   ...  .do  . 
longitude  740  48'  (203lkthoms). 


United  SUtes  Fish 
Commission.  1 

....do 

....do I 

Smithsonian 

J.M.Jones < 

...do 

National  Museum . . .  - 

United  States  Fish  ' 

Commission.  1 

...do ' 


1  9.1ar«e,     ^ 
2cf,Mthaad. 

1  </,  right 
»9  ' 


lygn^ 
l^^ljrg. 

lm«tilated. 
ladnh. 

Do. 


"Blake'' expedition.  39. adult. 


Several  of  the  smaller  specimens  included  in  this  list  are  so  yonng  thai 
it  is  impossible  to  determine  their  sex  with  certainty  without  dissectioiL 
The  hectocotylization  of  the  ventral  arm  in  the  male  is  scarcely  recog- 
nizable  in  those  with  the  mantle  less  than  4  inches  long. 

The  Mediterranean  form  {Ommastrephes  Coindetii  Verany),  usually 
identified  with  the  rar,  b  of  Loligo  sagittata  Lamarck,  1799,*  is  closdy 

•  It  seems  more  probable,  however,  that  Lamarck's  deflcription  applied  rather  to  0. 
Bartramii  (Les.  sp.)  of  the  Gnlf  Stream  reg'on.  Blainvillo  and  others  have  tbos  ap- 
plie«l  it,  correctly,  as  I  bt*liove.  ^  t 
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xfitoted  to  our  spedes,  bnt  if  the  published  figures  and  descriptions  oaa 
be  relied  upcm,  it  can  liafdly  be  identical,  as  D'Orbigny  and  otber  writers 
liove  ooDsidered  it.  The  American  form  has  a  more  elongated  body, 
with  a  differently-shaped  caodal  fin,  which  is  relatively  shorter  than 
the  beet  authors  attribnte  to  0.  sagittaius.  The  fignre  given  by  Yerany 
iSy  however,  an  exception  in  this  respect,  for  in  it  the  body  is  represented 
about  as  long  as  in  some  of  oar  larger  specimens.!  It  shoald  be  re- 
maiiced,  however,  that  Lesaeor's  figure  of  0.  illecebrosus  shows  the  body 
too  small  and  too  short  in  proportion  to  the  size  of  the  fin,  and  the  fin 
wrong  in  shape  and  occapying  more  than  half  the  length  of  the  mantle; 
the  proportions  of  the  arms  are  also  erroneous.  But  Lesueur  explains 
theee  defects  by  his  statement  that  the  figures  w^^  hasty  sketches 
made  £or  the  sake  of  preserving  the  colors,  and  tiiat  he  saved  a  speci- 
men by  which  to  correct,  afterwards,  his  drawings  and  description,  but 
the  specimen  saved  turned  out  to  be  Tiumius  po/co^  so  that  the  ori^pnal 
sketches  were  publishe<l  without  correction.  Tryon's  fig.  342  is  a  poor 
copy  of  one  ctf  Lesueur's,  published  without  credit  to  him. 

If  the  European  form  be  really  identical  with  the  American,  the  dis- 
tcibgtion  is  very  anomalous,  for  while  the  former  is  a  Southern  European 
form,  inhabiting  the  Mediteiranean  and  scarcely  extending  north  of  the 
southern  waters  of  Great  Britain,  whei»  it  appears  to  be  rare,  our  iq>e- 
ciee  is  a  strictly  northern,  ccdd-water  form,  rarely  found  south  of  Gape 
Ood,  even  in  winter,  unless  in  deep  water..  Its  range  extends  quite  to 
the  Arctic  Ocean. 

Noie&  on  habitu. 

When  living,  this  is  a  very  beautiftd  creature,  owing  to  the  brilliancy 
of  its  eyes  and  its  bright  and  quickly-changing  colors.  It  is  also  very 
quick  and  graceful  in  its  movements.  This  is  the  most  common  "  squid '^ 
north  of  Cape  Cod,  and  extends  as  far  south  as  Newport,  E.  I.,  and  in 
deep  water  to  the  region  off  Cape  Hatteras.  It  is  very  abundant  in 
Massachusetts  Bay,  the  Bay  of  Fundy,  and  northward  to  Newfound- 
land. It  is  taken  on  the  coast  of  Newfoundland  in  immense  numbers, 
and  used  as  bait  for  codfish.  It  occurs  in  vast  schools  when  it  visits 
the  coast,  but  whether  it  seeks  those  shores  for  the  purpose  of  spawning 
or  in  search  of  food  is  not  known.  I  have  been  unable  to  learn  anything 
personally  in  regard  to  its  breeding  habits,  nor  have  I  been  able  to  ascer- 
tain that  any  one  has  any  information  in  regard  either  to  the  time,  man- 
ner, or  place  of  spawning.  At  Eastport,  Me.,  I  have  several  times  ob- 
served them  in  large  numbers  in  midsummer.    But  at  that  time  they 

t According  to  Jeffreys  (Brit.  Conoh.,  vol.  v,  p.  229,  pi.  5),  the  English  0.  $affiitaiu$ 
hm  the  fin  *^ftom  i  to  nearly  ^  the  length  of  the  mantle;"  and  the  form  of  the  peD| 
especiany  of  the  posterior  end,  as  figured  by  him,  is  different  from  that  of  our  sp^oie^ 

Professor  Steenstrap,  in  a  recent  article  (Oversigt  K,  Paoske  Yidensk.  Sdsk.  Foir 
handk,  1680),  separates  the  Mediterranean  from  the  American  form.    He  restores^  in 
the  ttune  article^  the  name  sagUtaim  to  var,  a  of  Lamarck  (=  0.  iodanu  of  most  moderm 
aathoTB),  which  he  now  calls  Todarodet  BogittalMB, 
S.  Miss.  59 20 


Digitized  by  VjOOQlC 


306     BEPOBT   OP  COMMISSIONER   OF   FISH   AND   FISHERIES.      [96] 

seemed  to  be  wholly  engaged  in  the  pursuit  of  food,  following  the  schoob 
of  herring,  which  were  then  in  pursuit  of  shrimp  (Thifsanopoda  Narve^ 
gioa),  which  occur  in  the  Bay  of  Fundy,  at  times,  in  great  quantitifi^ 
swimming  at  the  surface.  The  stomachs  of  the  squids  taken  on  these 
occasions  were  distended  with  fragments  of  Thysanopoda,  or  with  the 
flesh  of  the  herring,  or  with  a  mixture  of  the  two,  but  their  reproductiye 
organs  were  not  in  an  active  condition.  The  same  is  true  of  all  the 
Bpecimens  that  I  have  taken  at  other  localities  in  summer.  From  ^t 
fact  that  the  oviducts  are  small  and  simple,  and  the  nidamental  glands 
little  developed,  I  believe  that  it  will  eventually  prove  that  this  species 
discharges  its  eggs  free  in  the  ocean,  and  that  they  will  be  found  floating 
at  the  surface,  either  singly  or  in  gelatinous  masses  or  bands,  not  having 
any  complicated  capsules  to  inclose  them.  Kothing  is  known  as  to  the 
length  of  time  required  by  this  species  to  attain  its  full  size.  It  prob- 
ably  lives  several  years. 

This  squid  is  an  exceedingly  active  creature,  darting  with  great  ve- 
locity backward,  or  in  any  other  direction,  by  means  of  the  reaction  of 
the  jet  of  water  which  is  ejected  with  great  force  from  the  siphon,  and 
which  may  be  directed  forward  or  backward,  or  to  the  right  or  left,  by 
bending  the  siphon.  Even  when  confined  in  a  limited  space,  as  in  a 
fish-pound,  it  is  not  an  easy  matter  to  capture  them  with  a  dip-net,  so 
quick  will  they  dart  away  to  the  right  and  left.  When  darting  r^ 
idly  the  lobes  of  the  caudal  fin  are  closely  wrapped  around  the  body* 
and  the  arms  are  held  tightly  together,  forming  an  acute  bundle  in  front, 
BO  that  the  animal,  in  this  condition,  is  sharp  at  both  ends,  and  passes 
through  the  water  with  the  least  possible  resistance.  Its  caudal  fin  is 
used  as  an  accessory  organ  of  locomotion  when  it  slowly  swims  about 
or  balances  itself  for  some  time  nearly  in  one  position  in  the  water. 

The  best  observations  of  the  modes  of  capturing  its  prey  are  by 
Messrs.  S.  I.  Smith  and  Oscar  Harger,  who  observed  it  at  Provinoe- 
town,  Mass.,  among  the  wharves,  in  large  numbers,  July  28, 1872,  en- 
gaged in  capturing  and  devouring  the  young  mackerel,  which  were 
swimming  about  in  <<  schools,"  and  at  that  time  were  about  four  or  five 
inches  long.  In  attacking  the  mackerel  they  would  suddenly  dart 
backward  among  the  fish  with  the  velocity  of  an  arrow,  and  as  sud- 
denly turn  obliquely  to  the  right  or  left  and  seize  a  fish,  which  was 
almost  instantly  killed  by  a  bite  in  the  back  of  the  neck  with  their 
sharp  beaks.  The  bite  was  always  made  in  the  same  place,  cutting  out 
a  triangular  piece  of  flesh,  and  was  deep  enough  to  penetrate  to  the 
spinal  cord.    The  attacks  were  not  always  successful,  and  were  some- 

*  This  poeitioii  of  the  fins  is  very  well  shown  in  Plate  26,  hg.  341,  of  Binney's  edition 
of  Gk»ald'8  Invertebrata  of  Massachosetts.  This  figore  was  probably  drawn  by  Mr. 
Bnrkhardt  from  living  specimens  formerly  kept  In  Cattlng's  Aqoariam,  in  BostoOt 
about  1860  to  1869.  This  figure  is  very  good,  in  most  respects,  exoept  that  tiiechihs 
of  the  tentacles  have  been  confounded  with  the  ventral  pair  of  the  aessile  anus,  aod 
thus  the  suckers  are  represented  as  if  they  extended  along  the  whole  length  of  tte 
tentacles. 
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times  repeated  a  dozen  times  before  one  of  these  active  and  wary  fishes 
coald  be  caught.  Sometimes,  after  making  several  unsuccessfol  at- 
tempts, one  of  the  squids  would  suddenly  drop  to  the  bottom,  and,  rest* 
ing  upon  the  sand,  would  change  its  color  to  that  of  the  sand  so  perfectly 
as  to  be  almost  invisible.  In  this  position  it  would  wait  until  the  fishes 
came  back,  and  when  they  were  swimming  close  to  or  over  the  ambus- 
cade, the  squid,  by  a  sudden  dart,  would  be  pretty  sure  to  secure  a  fish. 
Ordinarily,  when  swimming,  they  were  thickly  spotted  with  red  and 
brown,  but  when  darting  among  the  mackerel  they  appeared  translu- 
cent and  pale.  The  mackerel,  however,  seemed  to  have  learned  that 
the  shallow  water  was  the  safest  for  them,  and  would  hug  the  shore  as 
closely  as  possible,  so  that  in  pursuing  them  many  of  the  squids  became 
stranded  and  perished  by  hundreds,  for  when  they  once  touch  the  shore 
they  begin  to  pump  water  from  their  siphons  with  great  energy,  and 
this  Usually  forces  them  fjEirther  and  farther  up  the  beach.  At  such 
times  they  ofte^  discharge  their  ink  in  large  quantities.  The  attacks 
on  the  young  mackerel  were  observed  mostly  at  or  near  highwater,  for 
at  other  times  the  mackerel  were  seldom  seen,  though  the  squids  were 
seen  swimming  about  at  all  hours,  and  these  attacks  were  observed 
both  in  the  day  and  evening. 

It  is  probable,  from  various  observations,  that  this  and  other  species 
of  squids  are  mainly  nocturnal  in  their  habits,  or  at  least  are  much  more 
active  in  the  night  than  in  the  day.  Those  that  are  caught  in  the  pounds 
and  weirs  mostly  enter  in  the  night,  evidently  while  swimming  along  the 
shores  in  "  schools.'^  They  often  get  aground  on  the  sand-flats  at  Prov- 
incetown^  Mass.,  in  the  night.  On  the  islands  in  the  Bay  of  Fundy, 
even  where  there  are  no  flats,  I  have  often  found  tiiem  in  the  morning, 
stranded  on  the  beaches  in  immense  numbers,  especially  when  there  is 
a  full  moon,  and  it  is  thought  by  many  of  the  fishermen  that  this  is  be- 
cause, like  many  other  nocturnal  animals,  they  have  the  habit  of  turn- 
ing toward  and  gazing  at  a  bright  light,  and  since  they  swim  backwards, 
they  get  ashore  on  the  beaches  opposite  the  position  of  the  moon.  This 
habit  is  also  sometimes  taken  advantage  of  by  the  fishermen,  who  cap- 
ture them  for  bait  for  codfish.  They  go  out  in  dark  nights  with  torches 
in  their  boats,  and  by  advancing  slowly  toward  a  beach,  drive  them 
ashore.  They  are  taken  in  large  quantities  in  nets  and  pounds,  and  also 
by  means  of  ^^  jigs''  or  groups  of  hooks,  which  are  moved  up  and  down 
in  the  water,  and  to  which  the  squids  cling,  and  are  then  quickly  pulled 
oat  of  the  water.  They  are  also  sometimes  caught  by  fish-hooks,  or  ad- 
hering to  the  bait  used  for  fishes. 

Their  habit  of  discharging  an  inky  fluid  through  the  siphon,  when 
irritated  or  alarmed,  is  well  known.  The  ink  is  said  to  have  caustic 
and  irritating  properties. 

This  squid,  like  the  Loligoy  is  eagerly  pursued  by  the  cod  and  many 
other  voracious  fishes,  even  when  adult  Among  its  enemies  while 
young  are  the  full-grown  mackerel,  who  thus  retaliate  for  the  massacre 
of  their  own  young  by  the  squids.    The  specimens  observe  catching 
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young  mackerel  were  mostly  8  to  10  inches  long,  and  some  of  them  were 
still  larger. 

This  species,  like  the  common  Loligo^  has  the  instincts  and  habits  of 
a  cannibal,  for  small  squids  of  its  own  species  form  one  of  the  most  com- 
mon articles  of  its  diet.  From  an  adult  female  of  ordinary  size  (G,  of  oar 
tables),  caught  at  Eastport,  Me.,  I  took  a  great  mass  of  fragments  of 
small  squids,  with  which  the  stomach  was  greatly  distended.  l%ese 
fragments  completely  filled  a  vial  having  a  capacity  of  four  fluid  ounces. 

From  the  rapidity  with  which  the  squids  devour  the  fish  that  they 
capture,  it  is  evident  that  the  jaws  are  the  principal  organs  used,  and 
that  the  odontophore  plays  only  a  subordinate  part  in  feeding.  This  is 
confirmed  by  the  condition  of  the  food  ordinarily  found  in  the  stomach, 
for  both  the  fishes  and  the  shrimp  are  usually  in  fragments  and  shreds 
of  some  size,  and  smaller  creatures,  like  Amphipods,  are  often  found 
entire,  or  nearly  so ;  even  the  vertebrae  and  other  bones  of  herring  are 
often  present.  On  the  other  hand,  in  some  specimens,  the  contents  of 
the  stomach  are  finely  divided,  as  if  the  odontophore  had  been  used  for 
that  purpose. 

Notei  on  the  Ti9<^ral  anmtomy. 

Plate  XIX,  figure  1.    Plate  XX,  figure  1. 

This  species,  in  common  with  others  of  the  same  genus,  is  very  differ- 
ent from  Loligo  Pealei  in  the  form  and  structure  of  many  of  its  internal 
organs.  The  branchial  cavity  is  larger  and  the  gills  (^,  g)  originate  fajther 
back  and  are  much  larger  than  in  Loligo^  their  length  being  about  two- 
fifths  the  entire  length  of  the  body ;  they  originate  back  nearly  at  the 
middle  of  the  body.  The  liver  (2,  {)  is  much  larger  and  more  conspica- 
ous,  consisting  of  two  large,  oblong,  lateral  lobes  or  masses,  closely 
united  together  in  the  medicui  plane,  with  a  groove  along  the  doi«al  side, 
in  which  lies  the  cesophagus.  The  ink-bag  {%)  is  elongated-pyriform,' 
with  a  silvery  luster  externally,  but  blackish  when  filled  with  the  ink. 
The  size  and  form  of  the  stomach  and  its  coecal  lobe  («,  s')  vary  greatly 
according  to  their  degree  of  distention  with  food.  When  well  filled 
they  are  very  large,  saccular,  and  more  or  less  pyriform,  the  coecal  lobe 
extending  back  nearly  to  the  end  of  the  body.  The  walls  of  the  stomach 
are  in  part  thick,  muscular,  and  longitudinally  plicated  within.  The  in- 
testine (h)  has  two  spatulate  papillse,  one  on  each  side  of  the  anal  orifice. 

The  heart  {H)  is  large,  somewhat  irregular  and  unsymmetrical,  with 
four  points,  the  two  lateral  continuous  with  the  afferent  vessels  (bo)  of 
the  gills ;  the  anterior  passing  into  the  anterior  aorta  {a4>) ;  the  poste- 
rior median  one,  continuous  with  the  posterior  aorta,  gives  off  first  a 
small  ventral  branch,  which  supplies  the  reproductive  organs,  and  then, 
later,  a  median  ventral  artery  (o),  going  to  the  mantle;  while  much  fEur- 
ther  back  it  divides  into  two  branches  (c/,  o'),  which  supply  the  sides  of 
the  mantle  and  caudal  fin.  The  branchial  auricles  (ate)  are  large  and 
ovate,  with  a  small,  round  capsule  at  the  posterior  end. 

The  anterior  urinary  organs  or  *  kidneys'  (VyV)  are  voluminous,  deeply 
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lobolated  organs,  intimately  united  together  and  connected  with  the 
yeo^e  cavae,  and  mostly  situated  below  and  in  front  of  the  heart,  but 
there  are  two  more  compact  glandular  portions  {r')  extending,  as  usual, 
backward  along  each  of  the  posterior  vense  cavse  {v&^)  in  the  form  of  a 
long  pyriform  gland.  Just  in  front  of  the  bases  of  the  gills,  on  each 
«ide,  there  is  a  circular  opening  (u)  through  the  peritoneal  membrane, 
vhieh  probably  gives  exit  to  the  urinary  excretions. 

The  reproductive  organs  of  the  female,  however,  present  the  greatest 
divergence  from  Loligo  and  allied  forms.  Instead  of  having  a  single 
large  oviduct  on  the  left  side  only,  and  opening  far  forward,  we  find  in 
this  genus  two  small  oviducts  (od),  symmetrically  placed  and  opening 
mach  farther  back.  The  ends  are  free,  near  the  bases  of  the  gills,  but 
behind  them,  instead  of  passing  over  the  dorsal  sides  o£  the  bases  of  the 
gills,  as  in  Loligo  and  other  genera.  The  apertures  of  the  oviducts  are 
simple  elongated  slits.  Moreover,  instead  of  the  large  and  very  con- 
spicuous, nidamental  glands,  situated  in  front  of  the  heart,  as  in  Loligo^ 
we  fUid  in  Ommastrephes  much  smaller  and  simpler  glands  {xx)j  situated 
much  farther  back,  side  by  side,  near  the  median  line,  behind  the  heart, 

The  ovary  {ov)  is  a  long,  pyriform,  lobulated  organ }  its  anterior  end 
is  attached  to  the  posterior  end  of  the  stomach,  and  is  divided  into  sev- 
eral short  lobes,  which  clasp  the  end  of  the  stomach  ^  its  small  posterior 
eud  extends  backward  into  the  concavity  of  the  hooded  portion  of  the 
pen  (j)"). 

The  spermary  or  testicle  of  the  male  (Plate  XIX,  fig.  1,  t)  occu- 
pies the  same  position  as  the  ovary ;  it  is  a  more  compact  organ,  with  a 
smoother  sur&ce,  and  the  anterior  lobes  are  longer  and  narrower  and 
extend  farther  forward  along  the  sides  of  the  stomach.  The  prostate 
gland  and  other  male  organs  resemble  those  of  Loligo  (see  Plate  XXIX, 
figs.  1,  2). 

It  must  be  borne  in  mind,  however,  that  none  of  the  specimens  ex- 
amined were  in  their  breeding  season.  Consequently,  the  reproductive 
oigans  were  all  much  smaller  and  less  conspicuous  than  they  would 
have  been  in  breeding  individuals.  This  is  particularly  the  case  with 
the  ovaries  and  oviducts,  but  the  same  remark  would  also  apply  to 
the  nidamental  glands,  which  might  assume  a  difierent  form,  as  weU  as 
much  greater  volume,  at  the  breeding  season. 

The  specimens  dissected  bad  all  been  pres^ired  in  aloohol,  which 
would  cause  these  organs  to  f^pear  smaller  than  is  natural. 

Sthbnotbuthis  Verrill. 

Omma$trephe8  (pan)  jyOrbigny,  Voy.  Am€r.  M^rid.,  MoU.  (1835 f);  C^phal.  Ao^tab., 

1839.'48. 
SUmoteutkk  Yemll,  Trans.  Conn.  Acad.,  vol.  ▼,  p.  222,  Feb.,  1880;  Amer.  Joom.  ScL, 

vol.  xix,  p.  289,  April,  1880. 
0mmato$ireph6s  Steenstrap,  Oversigt  K.  DiMiake  Viaenak.  Selak.  ForbandL,  1880,  p.  80, 

(sep*  copy,  p.  ID,  received  Aug.,  1880). 

This  group  was  instituted  to  include  certain  species  of  sqnids  remark- 
able for  the  connective  suckers  on  the  tentacular  arms,  for  the  large 
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size  and  high  development  of  their  organs  of  locomotion,  especially  of 
the  caudal  fin  and  siphon,  and  for  the  presence  of  a  broad,  thin  web 
along  the  lower  side  of  the  lateral  arms,  outside  the  suckers. 

The  tentacular  arms  are,  like  those  of  ArchitenthiSj  very  long,  slender, 
and  provided  at  the  base  of  the  club  with  smooth-rimmed  connectiye 
suckers,  alternating  with  rounded  tubercles,  for  the  mutual  adhesion  of 
the  two  arms ;  the  central  part  of  the  club  is,  as  in  ArchiteuthiSy  pro- 
vided with  two  central  rows  of  large  serrated  suckers,  and  a  row  of 
smaller  marginal  ones  on  each  side,  of  different  form,  alternating  with 
them.  The  lateral  arms  have  a  well-developed  median  crest  (most  de- 
veloped on  the  third  pair)  along  the  outer  side ;  on  the  lower  inn^ 
angle  there  is  a  thin,  membranous  web,  often  more  than  twice  as  wide 
as  the  arm,  along  the  whole  length,  much  more  highly  developed  than 
in  typical  OmmastrepheSy  in  which  a  narrow  marginal  membrane  occurs. 
On  the  ventral  arms  the  inner  face  is  broader  than  on  the  others,  and 
the  two  rows  of  suckers  are  farther  apart.  The  suckers  on  all  the  sessile 
arms  are  strongly  denticulated  on  the  outer  side  of  the  rim,  with  smaller 
or  obsolete  teeth  on  the  inner  side. 

Caudal  fin  very  large,  rhomboidaL  Internal  bone  or  pen  similar  to 
that  of  Ommastrephes^  decidedly  hooded  at  the  x>osterior  end. 

Odontophore  with  seven  rows  of  teeth ;  median  tooth  with  three  lar^ 
denticles;  inner  lateral  teeth  with  two  unequal  points;  two  outer  lat- 
erals simple,  slender.    Eyes  as  in  (hnmastrephes. 

This  group  is  related  on  one  side  to  ArchiteuthiSy  on  the  other  to  Om- 
mastrephes.  The  armature  of  the  tentacular  arms  will  distinguish  it 
firom  the  latter,  and  the  large  caudal  fin  and  broad  membrane  of  the 
sessile  arms  from  former.*  The  dentition  of  the  type  is  i>eculiar,  so 
for  as  known.  In  addition  to  the  typical  species,  this  genus  will  doubt- 
less include  several  species  with  marginal  webs  that  have  hitherto  been 
referred  to  OmmastrepheSj  but  they  are  often  too  indefinitely  described 
and  fijsrured  to  show  the  special  characters  referred  to. 

Among  those  that  belong,  without  much  doubt,  to  this  genus,  in  ad- 
dition to  those  described  below,  are  8.  Oualaniensis  (Lesson),  and  8.  pela- 
gicM  (Bosc),  and  possibly  0.  gigas  D^Orb.,  though  the  latter  does  not 
have  the  wide  lateral  membrane  on  the  arms. 

Bthenotauthis  megaptera  Verrill.^Large  Broad-finned  Sqoid.) 

ArchiteuiMB  megaptera  Verrill,  Amer.  Jonm.  Soi.,  yoI.  xvi,  p.  807, 1878. 
Tryon,  Manual  of  Conchology,  yoI.  i,  p.  167  (description  copied  from  preced- 
ing paper). 
SthmotcuthU  megopiera  VerriU,  Trans.  Conn.  Acad.,  vol.  ▼,  pp.  223, 286,  pL  21, 
figs.  1-9,  pi.  27,  fig.  6,  pi.  45,  figs.  5,  5  a,  1880-'81 ;  Amer.  Jonm.  Sci.,  toL 
xix,  p.  288,  1880. 

Plate  XVI,  figs.  1-10. 
Although  very  much  larger  and  stouter  than  any  of  the  ordinary 
squids,  this  species  is  much  smaller  than  the  species  ot  ArckiteuMSy  the 

*  According  to  the  statement  of  Qervais,  ArohiUvkihM  dux  has  similar  membranes. 
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total  length  of  the  body  and  head  being  but  19  inches.  Body  relatively 
short  and  thick.  The  caudal  fin  is  remarkably  large  and  broad ;  it  is 
more  than  twice  as  broad  as  long,  and  the  length  is  about  half  that  of 
the  body.  Its  form  is  nearly  rhombic,  with  the  lateral  angles  produced 
and  rounded  and  the  posterior  angle  very  obtuse,  the  posterior  edge, 
as  preserved,  being  slightly  concave. 

The  ventrsd  anterior  edge  of  the  mantle  is  concave  centrally,  with  a 
slight  angle  on  either  side,  about  .75  inch  from  the  center.  From  these 
angles  it  is  again  concave  to  the  sides.  On  the  dorsal  side  the  edge  ad- 
vances &rther  forward  than  beneath,  terminating  in  a  slightly  promt- 
Dent  obtuse  angle  in  the  middle  of  the  dorsal  edge.  The  nuchal  crests 
around  the  ear  consist  of  a  slightly  elevated  transverse  ridge,  with  three 
flicker  and  much  more  elevated  laminse,  which  .extend  forward,  on  the 
head,  one  in  the  median  line  of  the  eye,  with  one  above  and  one  below 
it,  the  lower  one  longest  and  least  elevated,  curving  downward  beneath 
the  head.  The  two  upper  ones  are  broadly  rounded  at  top.  Behind 
the  transverse  fold  there  is  a  deep,  irregularly  crescent-shaped  fosse. 
The  eye-sockets  are  large,  oblong,  and  furnished  with  distinct  lid-like 
margins.  The  eyes  are  large,  prominent,  oblong,  and  naked ;  the  an- 
terior  portion  is  swollen  laterally  on  both  gides.  The  short  arms  are 
trapezoidal,  the  dorsal  ones  somewhat  (about  1.25  inches)  shorter,  and 
smaller  than  the  others,  which  are  nearly  equal  in  length,  the  second 
pair  being  stouter  than  the  rest  and  a  little  longer.  The  dorsal  arms 
have  a  slightly  prominent  membrane  along  the  outer  angles ;  the  sub- 
dorsal or  upper  lateral  arms  are  narrowed  to  an  acute  edge  or  crest  on 
the  outer  angle,  but  on  the  inner  angle  have  a  broad,  thin,  marginal 
membrane  outside  the  suckers.  The  lower  lateral  arms  are  similar  in 
size  and  form,  and  also  have  a  very  broad,  lat/cral,  marginal  membrane 
next  to  the  suckers,  on  the  lower  side.  The  ventral  arms  are  more 
slender  and  a  trifle  longer,  and  have  narrower  marginal  membranes. 
The  tentacular  arms  are  slender,  elongated,  expanded  toward  the  tip, 
and  have  suckers  arranged  much  as  in  the  gigantic  species,  even  to  the 
smooth-edged  suckers  and  opposing  tubercles  proximal  to  the  large 
suckers,  as  I  have  described  them  in  Architeufhia  Harveyi.  The  sucker^ 
bearing  portion  is  margined  by  a  scalloped  membrane  on  each  side. 

The  small  proximal  suckers  of  the  tentacular  arms  occupy  about  44.5™* 
(1.75  inches)  at  the  commencement  of  the  terminal  club;  they  are  about 
L6^  in  diameter,  circular,  regularly  cup-shaped,  with  a  nearly  even, 
smooth  rim;  they  are  raised  on  slender  pedicels.  Alternating  with 
tiiese  are  smooth,  rounded  tubercles,  which  are  also  on  pedicels  and 
dightly  larger  than  the  intervening  suckers.  There  are  four  suckers 
and  four  tubercles  in  the  row  along  the  inner  margin ;  along  the  outer 
margin  there  are  fewer,  smaller  suckers,  but  without  homy  rings ;  if 
they  originally  had  such  rings  they  were  probably  smaller  than  the 
others.    The  large  suckers  (Plate  XVI,  fig.  9)  forming  the  two  central 

lows  on  the  terminal  club  are  fhmished  with  a  somewhat  oblique  dark 
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blown  ring,  very  strongly  ftnd  sharply  tootihed  around  the  ontw  portieii 
of  the  edge,  and  usually  with  one  tooth  larger  and  longer  than  the  rest 
on  the  middle  of  the  outer  margin ;  inn^  margin  with  much  amaUor, 
very  acute  teeth,  of  unequal  size.    The  teeth  are  gold-colored  at  tip. 

Larger  suckers  of  the  sessile  arms  are  very  obliqoe,  with  tbe  ni 
strong,  dark  brown,  bearing  large,  strong,  sharp,  much  incurved,  un- 
equal teeth  on  the  outer  side  of  tiie  rim*,  the  inner  margin  is  entire. 
The  ventral  arms  bear  about  44  similar  sucjkers,  ex<dusive  of  the  minute 
ones  close  to  the  end ;  the  largest  ones  are  situated  bey<md  tiie  middle 
of  the  arm.  .The  Lateral  arms  bear  about  the  i^ame  number  of  large 
suckers,  with  numerous  minute  ones  at  the  tip.  The  dorsal  arms  bear, 
each,  about  30  suckers,  exclusive  of  the  small  terminal  ones. 

The  22d  sucker  of  the  left  ventral  arm  (Plate  XVI,  figs.  8,  8  a)  has  a 
strong,  son^ewhat  elliptical  rim,  with  seven  strong  and  very  acute  in- 
curved teeth  on  the  outer  side,  and  with  the  opposite  margin  on  the  in- 
ner side  smooth  for  more  than  a  third  of  the  circumference.  The  median 
tooth  on  the  outer  margin  is  decidedly  larger  and  longer  thiui  the  others, 
and  abruptly  bent  inward  above  its  base.  It  is  elongated  and  gradually 
tapered  to  the  very  acute  tip,  but  thick  and  channeled  externally  at  its 
base.  To  the  right  and  left  of  this  are  three  similar,  but  smaller,  un- 
equal teeth,  all  strongly  curved  inward  toward  the  inner  margin,  but  not 
convergent  to  the  center.  Of  these,  the  second  from  the  c^itral  toott, 
on  each  side,  is  the  largest,  and  the  third  is  the  smallest.  Between  the 
latter  and  the  smooth  inner  edge  there  is  a  smaU  rounded  lobe,  or  blunt 
tooth.  Peduncle  broad  toward  the  rim,  tapering  rapidly  to  the  slender 
base.  Outer  sides  of  rim  much  higher  than  inner.  Greater  diameter, 
10"";  lesser,  7°*";  greater  interior  diameter,  7°*"  5  total  height,  13"; 
longest  tooth,  2.5'°'°. 

The  exposed  portion  of  the  upper  mandible  is  black ;  the  point  is 
strongly  curved,  acute,  with  a  smooth  cutting  edge^  s^arated  from  ike 
inner  lobe  by  a  deep,  acute  notch;  inner  lobe  or  edge  of  ate  thin, 
broadly  rounded,  with  a  slightly  rounded,  uneven  edge.  Length  of 
msmdible,  29'°";  distance  from  bottom  of  notch  to  tip,  lO'"";  interail 
breadth  between  lobes,  8^. 

The  lining  membrane  of  the  palate  (Plate  XYI,  fig.  2)  is  pale,  truMS- 
lucent,  covered  with  rather  large,  whitish,  translucent  teeth,  variable 
in  form  and  size,  but  mostly  rather  broad  at  base  and  tapering^  to  an 
obtuse  tip ;  some  are  more  slender  and  acute.  No  gnmslee  were  de- 
tected on  the  membrane. 

The  odontoi^re  (Plate  XVI,  figs.  3-7)  was  too  much  ii^nred  to  Asm 
its  general  form,  but  it  appeared  to  resraible  that  of  A.  Bisroeyi.  TbB 
lateral  m^nbrane  was  broad  in  the  middle^  translueent,  white.  Ho 
plates  outside  the  lateral  teeth  could  be  detected.  The  teetii  all  haw 
slender,  acute  tips.  The  median  teeth  have  tlivee  poiats  of  nearly  e^iiil 
length;  the  inner  lateral  ones  have  two  points,  the  outer  oae  sootewhat 
ahorter  and  smaller  than  the  o&er;  the  two  outer  latetal  teeth  ace  siia- 
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pie,  long,  acate,  the  oatermoBt  raUi^  narrower  at  base  and  aosiewhttt 
longer. 

Total  length,  109<'°'  (43  inohea);  length  of  body  and  head,  48.2«»  (19 
inches);  length  of  body  from  dorsal  edge  of  mautie,  35.56^^°^  (14  inebes); 
from  ventral  edge,  33.16^°^  (13  inches);  of  head  from  edge  of  mantle  to 

Measurements  of  Sihenoteuthis  megaptera  and  S,  pterapus  (in  inches). 


i 


it 


^ 


Length,  tip  of  tail  to  end  of  dorsal  arms 

Leagth.tipof  taatoesdof  thirdpi^ 

Length  to  end  of  tentacular  arms 

Length  to  base  of  arms 

Prom  base  of  arms  to  mantle 

Ttpof  tail  to  edge  of  mantle  (abore) 

Tip  of  tail  to  edge  of  mantle  (below) 

Tip  of  tailtoeenter  of  eye 

Length  of  candalfin  (tip  to  insertion) 

BreadAhof  eaodal&i 

Breadth  between  lateral  insertions 

Sad  of  body  to  outer  an^e  of- iln 

Tront  edge  of  fin,  from  outer  angle  to  insertion  . 

Circumference  of  body 

Breadth  of  body 

Breadtli  of  head 

Diameter  of  eye4>pening  (loagitudinsl) 

Bhuueter  of  eye-opening  (transrerse) 

'  I^sagth  of  tentasuiar  arms 

Length  of  dorsal  arms  (first  pair) 

Length  of  subdorMil  arms  (second  pair) 

Length  of  subyentral  arms  (third  pair) 

Length  of  Tentral  arms  (fourth  pair) 

Breadth  of  first  pair  of  arms  at  base 

Breadth  of  seosvid  p^  of  arms 

Breadth  of  third  pair  of  arms 

Breadth  of  fiimrth  pair  of  arms 

Breadth  of  tentscniar  arms 

Breadth  of  iermfaia]  olnb  of  same 

Length  of  siphon  in  middle 

Breadth  of  siphon  at  base , 

Breadth  of  i^»ertare  of  sijkhoa  ..« 


25.5 


43 
10 
5 
14 
13 


PBTAILB  OF  TEHTACULAB  ABM8. 


Length  of  *  olnb/ or  expanded  part 

Length  of  nart  bearing  large  snokets 

Lsagtk  of  'wziat.'  bearing  smaller  suolfiers . 

LeogCh  of  tip.  with  smansnckers 

Breadth  of  'olnb 'in  middle • 

Breadtii  of  middle  of  arm 


Diameter  of 
DiaoMiarof 
Diameter  of 
Diameter  of 
Diameter  of 
Dfameteref 
Diameter  of 
Diameter  of 
Diameter  of 
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largest  sackers  of  tentacular 

rims  of  same 

largest  suckers  of  dorsal  arms 

rknsof  same.. 

largest  suckers  of  second  pair. 

rims  ef  same 

largest  suckers  of  third  pair  .. 
Tisak  of 


but^t  suckers  on  Teatial  arms. 


Upper  mandible,  totallength 

^per  maodibte,  tip  of  beak  to  bottom  of  notch 

Upper  maodfthle,  tip  to  dorsal  edge  of  ftontal  Umiaa 

Upper  maaSUe,  breadth  between  anterior  bhes  of  al». 

Upper  mandible,  breadth  of  pahitine 

Lower  mandible,  totallength 

Ltwer  mandihla,  depth,  end  of  alA  to  i 
Lower  maadiDte,  beak  to  notch 


18.5 

2.33 

7 

6.5 
12.5 

5 

4 

1.25 
.75 
24 

e.5 

8 

8.5 

8 

.75 
1.12 
1.00 
1.00 
.83-.  50 

.75 


6.5 
8.25 
1.25 
1.50 
.75 
.50 


.40 
.98 


.40 
.82 


1.16 
.40 


.82 


27.5 
20.5 


20.5 
6.25 
14.75 
14.5 
18.5 
6.75 
U.26 
2 

7.25 
5.5 
11.5 
4.75 
3  + 
1.75 
L25 


7.25 

8.75 

0.25 

0.25 

.75 

.80 

.90 

.90 

iO-w75 


2.5 
.2 
.1 


.28 
.20 
.40 
.28 


.80 
.23 


1.68 
.40 

LB2. 
.82 
.84 

1.16 

Ltt 
.44 


.18 
.25 
.90 
.91 
.87 
.81 
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base  of  arms,  12.7<™  (5  indies);  length  of  long  tentacular  arms,  55.S^ 
and  60.9^  (22  and  24  inches)  respectively ;  of  first  (dorsal)  pair  of  anoB, 
16.6«»  (6.5  inches);  of  second  pair,  20.3«»  (8  inches);  of  third  pair, 
21.6«"  (8.5  inches);  of  fourth  pair,  20.3«»^  (8  inches);  length  of  caadal  fin, 
IS^om  (6  inches);  breadth,  34.3«™  (13.5  inches);  transverse  distance 
between  insertions  of  caadal  fins,  5.9<^  (2.33  inches);  breadth  tycrosn 
body  in  middle,  12.7«»  (5  inches) ;  circumference  of  body,  31.7«"  (12^ 
inches);  length  of  eye-opening,  3.2<^;  its  breadth,  1.9«";  length  of 
sucker-bearing  portion  of  tentacular  arms,  16.5«™  (6.5  inches);  of  por 
tion  bearing  large  suckers,  8.25«*^  (3.25  inches);  breadth,  1.9«»  (.76  inch); 
length  of  terminal  portion,  3.8«™  (1.5  inches);  diameter  of  naked  or  pe- 
duncular portion,  .8«"  to  1.25«°;  breadth  of  dorsal  arms  at  base,  1.9*"; 
of  second  pair,  2.57*^;  of  third  pair,  2.54«°»;  of  fourth  pair,  2.54«"; 
diameter  of  largest  tentacular  suckers,  9™™  to  10°*™ ;  of  their  rims,  ?*• 
to  8"" ;  diameter  of  largest  suckers  of  ventral  arms,  10^  (.40  inch);  of 
their  rims,  7"*"  to  8"". 

Color,  in  alcohol,  reddish  or  purplish  brown,  specked  with  darker 
brown  on  the  dorsal  surface  of  the  body ;  upper  side  of  head  and  outer 
sides  of  arms  thickly  covered  with  specks  of  purplish  brown ;  inner 
surfEU^es  paler,  much  as  in  the  common  small  squids ;  sides  yellowish 
brown;  under  surfaces  yellowish  brown,  tinged  with  purplish. 

The  original  specimen  was  cast  ashore  during  a  severe  gale  near  Cape 
Sable,  Nova  Scotia,  several  years  ago,  and  was  secured  for  the  Pro- 
vincial Museum  at  Halifax,  by  J.  Matthew  Jones,  esq.  It  is  preserved 
entire  in  alcohol  and  is  still  in  good  condition. 

I  also  refer  to  this  species  an  entire  beak  with  the  odontophcHne,  {ffe* 
sented  by  Capt.  Qeorge  A.  Johnson  and  crew  of  the  schooner  ^^  A.  H. 
Johnson."  It  was  taken  at  Sable  Island  Bank,  Nova  Scotia,  in  280-300 
&thoms,  September,  1878.  This  beak  (Plate  XYII,  fig.  2)  has  the 
exposed  parts  black,  the  internal  laminee  reddish  brown.  The  upper 
mandible  is  sharp  and  strongly  incurved,  with  a  small  narrow  notdi  at 
its  base,  from  which  runs  a  raised  lateral  line;  beyond  the  notch  the 
anterior  edge  of  the  ala  is  convex  and  slightly  uneven.  The  lowet 
mandible  has  a  small  notch  below  the  incurved  tip ;  below  this  the  cut- 
ting edge  is  slightly  concave  to  the  basal  notch,  which  is  narrow  on  the 
right  side,  but  broader  and  V-shaped  on  the  left;  beyond  the  notch  the 
alar  tooth  is  narrow,  prominent,  and  truncate  on  the  right,  but  broader 
and  blunt  on  the  left  Opposite  the  notch  and  tooth  the  side  of  the 
beak  is  strongly  excavated.  Total  length  of  upper  mandible,  31""; 
hight,  palatine  to  frontal,  24"«° ;  tip  to  bottom  of  notch,  8.5"" ;  tip  to 
dorsal  edge  of  frontal  laminsB,  24.5°^ ;  breadth  between  anterior  lobes 
of  ate,  6.2«»" ;  breadth  of  palatine,  17.5"".  Total  length  of  lower  man- 
dible, 23™" ;  hight,  mentum  to  inner  end  of  al«B,  22"" ;  tip  to  notch, 
7.8"";  tip  to  end  of  mentum,  8.2"";  tip  to  dorsal  end  of  gular,  1(J""; 
tnmsverse  breadth  at  alar  teeth,  7"". 

The  odontophore  is  similar  to  that  of  the  typical  8.  mego^t^ra^  but  the 
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lateral  denticles  of  the  median  and  inner  lateral  teeth  are  relatively 
shorter^  and  these,  with  some  other  differences,  render  it  donbtM 
whether  this  beak  actnally  belongs  to  that  species.  The  odontophore  is 
4"™  broad ;  the  teeth  are  all  sharp,  rather  slender,  pointed,  and  pale 
amber-color.  A  slight,  smoothish,  marginal  ridge  borders  the  dentiger- 
008  zone  on  each  side,  but  is  scarcely  divided  into  distinct  plates.  The 
median  teeth  have  three  sharp,  rather  slender  denticles,  the  median 
abontathird  longer  than  the  lateral;  the  inner  lateral  teeth  have  a 
l(mg  point,  with  the  acute  outer  denticle  much  shorter ;  the  teeth  of 
both  outer  rows  are  long,  considerably  incurved,  acute,  the  outer  ones 
the  more  slender. 

Several  additional  specimens  of  this  species  have  recently  been  re^ 
odved.  The  most  important  of  these  consists  of  the  tentacular  club 
and  the  pharynx,  with  the  jaws  and  odontophore  complete  (Plate  XVII, 
flg.  1).  These  are  from  a  specimen  of  which  the  head  and  arms  were 
found  in  the  mouth  of  a  codfish  on  the  eastern  part  of  G^rge^s  Bank, 
by  Manuel  D.  Mitchel,  and  were  by  him  presented  to  the  United  States 
Pish  Commission.  The  portions  of  the  sx>ecimen  not  saved  were  used  as 
bait  for  cod.    The  arms  were  described  as  18  inches  long. 

The  part  of  the  tentacular  club  in  my  possession,  which  does  not  in- 
clude the  proximal  portion,  is  175*^  long,  17"™  broad  in  the  middle  j 
the  distal  x>ortion,  beyond  the  large  suckers,  is  62™"»  long ;  breadth  of  its 
SQcker-bearing  face,  8°^ ;  from  front  to  back,  including  width  of  dorsal 
keel,  but  not  the  suckers,  18°^ ;  diameter  of  largest  suckers,  12°^'° ;  of 
homy  rings,  11°^ ;  of  aperture,  8°™  5  hight  of  homy  ring,  outer  side, 
including  teeth,  6.5°^°^ ;  length  of  pedicels,  5°^ ;  distance  between  pedi- 
cels, 16»».  The  large  suckers  agree  very  well  with  those  described  and 
figured  from  the  type-specimen  (Plate  XVI,  fig.  9);  this  portion  of 
the  club  had  nine  of  these  large  suckers  in  each  row ;  their  pedicels 
arise  from  the  middle  of  deep  squarish  depressions,  between  which  run 
thick  transverse  ridges,  which  bear  the  smaller  marginal  suckers  to- 
ward their  outer  ends,  and  then  support  the  marginal  membrane.  A 
part  of  the  large  suckers  have  retained  their  homy  rings,  but  all  the 
marginal  and  small  distal  suckers  have  lost  them.  The  homy  rings 
of  the  large  suckers  (fig.  10)  are  oblique,  much  higher  on  the  outer 
than  on  the  inner  side;  the  edge  bears  about  28  sharp,  incurved,  well- 
separated,  unequal  teeth ;  of  these  the  largest  is  at  the  middle  of  the 
outer  edge ;  another  smaller  one,  but  larger  than  its  fellows,  is  at  the 
ndddle  of  the  inner  edge;  two  others,  in  size  similar  to  the  last,  occupy 
the  middle  of  the  lateral  edges ;  thus  the  edge  is  divided  into  four  equal 
parts  by  the  four  larger  teeth,  between  which  there  are  five  or  six 
smaller,  very  acute  teeth,  separated  by  spaces  greater  than  their 
breadth.  The  homy  rings  are  amber-brown,  the  teeth  are  golden  yel- 
low at  tip.  The  distal  portion  of  the  dub  is  compressed,  with  the  face 
narrow  and  tapering,  but  with  an  elevated  dorsal  keel;  it  bears  four 
crowded  rows  of  small,  i>ediceled  suckers,  the  two  rows  on  one  side  of 
the  median  line  beijig  composed  of  very  much  smaller  suckers  ^an  the 
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other  two.  At  tlie  veij  tip  of  the  club  there  is  a  round  duster  of  siaall, 
smooth  suckers,  as  iu  Architeuthis.  The  buccal  mass  is  52°^  in  length 
and  42"^  iu  diameter.  A  thick  buccal  membrane,  covered  with  low,  ir- 
regular verrucie,  surrounds  the  jaws.  The  jaws  are  sharp  and  stnmg; 
their  exposed  portions  are  black,  the  ate  reddish  brown.  The  beak  of 
the  upper  jaw  is  long,  strongly  incurved,  acute,  its  cutting  edge  lega- 
larly  curved,  with  a  deep  notch  at  its  base,  from  which  a  well-defined 
groove  runs  downward.  The  lower  jaw  is  sharp,  its  cutting  edge  is 
most  concave  near  the  tip,  below  which  it  is  nearly  straight;  sides 
covered  witJi  fine  radiating  lines;  basal  notch  broad,  shallow,  angular; 
beyond  the  notch  there  is  a  broad,  low,  angular  tooth.  The  surface  of 
the  fleshy  palate  is  covered  with  low,  rounded  v^n:uc».  The  odonto- 
phore  is  broad,  with  sharp,  pale  amber-colored  teeth,  which  agree  veil 
with  those  of  the  original  specimen  (Plate  XYI,  figs.  3-7);  ootaide 
of  the  lateral  teeth  there  is  a  narrow,  raised,  chitinous  ridge,  appareotJj 
not  divisible  into  plates. 

Another  specimen,  consisting  of  the  buccal  mass  and  jaws,  but  with- 
out the  odontophore,  was  presented  to  the  United  States  Fish  Commis- 
sion (lot  797)  by  Capt.  Charles  Anderson  and  crew  of  the  schooner 
*^  Alice  G.  Wunson,'^  of  Gloucester,  Mass. 

The  jaws  of  this  were  slightly  larg^  than  in  the  one  just  described. 
They  agree  well  in  nearly  every  respect,  but  the  notch  at  the  base  ef 
the  lower  mandible  is  narrower  and  the  tooth  beyond  it  broad  and 
rounded. 

MeoiurewMnU  of  jaws  (in  milUmeterB), 


N umbflr  of  lot. 


Upper  jaw,  tip  to  bottom  of  notoh. ... 

TnmBTerae  breadth,  at  notches 

Tip  to  end  of  frontal  lamina 

Lower  Jaw,  tip  to  bottom  of  notoh. ... 

TiptonotohofmoDtom 

Tip  to  yentral  end  of  gnlar  lamina.. 
Hentom  to  inner  end  of  latenU  aliB . 

Breadth  of  lateral  al» 

Breadlh  of  odontophore,  acsoea  face . 


13 
9 


11 
11 


31 
15 
6.6 


13 
U 
41 
D 

U 

SB 

as 

B 


The  fifth  specimen,  received  in  lot  879,  October,  1880,  consists  of  two 
of  the  sessile  arms,  but  the  suckers  have  lost  their  homy  rings,  so  that 
the  identification  cannot  be  very  positive.  The  largest  arm,  which  ia 
not  quite  entire,  is  255°^°^  iong,  and  23°*'^  in  diameter  at  the  larger  end. 
It  was  taken  from  the  stomach  of  a  cod,  on  the  Grand  Banks,  and  pre- 
sented to  the  United  States  Fish  Commission  by  the  captain  and  crew 
of  the  schooner  *'  Otis  P.  Lord.'^ 

Speoimena  eapawUned, 


I^ot , 


LooaUty. 


Fathoms. 


810 
797 
«7» 


Cape  Sable, N.S... 
Sable  Island  Bank. 
George's  Bank  .... 
Bast  slope  G.'sB., 
Grand  Banks 


Beach 

28(M00 

Cod  stomach 

....do 

....do 


When  re- 
ceived. 


Name  of 


Sept,  1878 
Aug.,  1880 
Aug.,  1880 
Oct,    1880 


A.H.JohnsMi 
Snltsna 


AiG.Wmwm 
OtisP.LoM?:. 


BecoiTed  from. 


HalUiuMBs'i 
17.  S  Fish  Com. 

....do 

....do 

....do 


l,entirs. 
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Mieiiotoiitfaiii  pteropna  y^rrill. 

Ommastrepkea  pteropuaf  Steenstrup  (MSS.,  1858). 
TiTon,  Man.  Conch.,  i,  p.  179  (no  description). 
8tkmot$ittM$  p1m>pu$  yerrill,  Tnuis.  Conn.  Acad.,  vol.  t,  p.  238,  pL  37,  ^g. 

7, 70, pi.  36,  figs.  5-9,  Fob.,  1880;  Amer.  Jomn.  Sci.,  Tol.  xix,  p.  389,  Apr., 

1860. 
Ommatostrepke$  pteropuB  Steenstrnp,  Oversigt  E.  Danske  Yidensk.  Selsk.  For- 

handl.,  1880  (received  Aug.),  pp.  76-81,  fig.  7,  p.  79,  fig.  2,  p.  81  (details). 

Plate  yn,  figure  2.   Plate  Xyil,  fignree  a-9. 

A  large  sqnid,  74.8^  (29.6  inolies)  long  from  tail  to  tip  of  longest  sessile 
arms,  similar  in  size  and  form  to  the  preceding,  and  olosdy  allied  to  it^ 
has  been  sent  to  me  by  Mr.  G.  Brown  €k)ode9  who  obtained  it  at  Ber- 
mtida.    It  is  probably  the  Ommatostrephe^  pteropns  of  Steeastrap. 

The  body  is  stoat,  acnminate  i>06teriorly;  the  anterior  border  of  the 
mantle,  beneath,  is  eren,  and  not  distinctly  emarginate  in  the  middle. 

The  caudal  fin  is  large,  broad,  transyersely  rhomboidal,  but  neither 
M>  broad  nor  so  large  proportionally  as  in  i$.  megofiera.  The  siphon  is 
Vfgj  large  and  broad  (63*^  long  by  50°^  broad),  with  a  large  aperture, 
25"»  wide.  The  eyeballs  are  yery  liu*ge,  elongated,  measnring,  although 
somewhat  collapsed,  about  42"^  long  by  31"™  broad.  The  eye-openings, 
as  distended,  are  large,  oblong,  elliptical,  with  a  broad  sinus  and  slightly 
tfaiekened  edges. 

The  arms  are  stout  and  rather  long,  the  third  and  yentral  pairs  being 
neariy  equal  in  Iragth;  those  of  the  second  pair  are  about  12.5°^  shorter 
than  those  of  the  third ;  the  dorsal  ones  about  63^"^  shorter  than  those 
of  tiie  second ;  l^e  dorsal  arms  are  18.4<™  long,  trapezoidal  in  form^ 
the  outer  &oe  conyex  and  about  1.9<'"'  broad ;  the  lateral  siad  inner  fbces^ 
1.2^;  idong  the  inner  angles  there  is  a  narrow  membrane,  outride 
the  suckers  (fig.  7,  a).  Those  of  the  second  pair  are  24.7^  in  length; 
their  transyerse  breadth  is  about  2^',  firom  inner  fitce  to  outer  angle, 
1.9*5  along  the  outer  angle,  in  these,  is  a  thick,  acute-edged  crest, 
widest  in  tiie  middle  of  the  arm;  along  the  lower  inner  angle,  outside 
the  suckers,  t^ere  is  a  broad  and  yery  thin  membrane,  2.5<^°^  or  more  in 
widfli  (fig.  7,  h) ;  along  the  upper  inner  angle  is  a  similar  membrane, 
about  .6*™  wide. 

The  arms  of  the  third  pair  are  26^  long  (3V^  from  center  of  eye  to 
tip  of  arms);  they  are  compressed,  2.25<^  broad  at  base;  on  the  outer 
ang^e,  along  the  middle,  there  is  a  yery  prominent  crest  (fig.  7,  c),  so 
that,  in  this  part,  the  distance  from  inner  fece  to  outer  angle  is  4«™ ; 
along  the  lower  inner  angle  there  is  a  very  broad,  thin,  delicate  web, 
where  widest  at  least  6«™  to  7«"  (2  to  2.75  inches)  wide;  it  is  consider- 
ably torn  and  may  haye  been  still  wider ;  it  is  widest  beyond  the  middle 
of  the  arm;  on  the  upper  inner  angle  the  corresponding  membrane  is 
ahout  0.6«»  wide  (fig.  7,  o).  Transyerse,  thick,  fleshy  ridges  run  out 
from  between  the  suckers  a  short  distance  on  these  membranes,  and  then 
ihte  out    The  yentral  arms  are  2.25<^  broad  at  base  and  trapezoidal ;. 
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they  have  a  smaller  crest  along  the  outer  angle,  and  a  narrow  membrane 
along  each  inner  angle. 

All  the  sessile  arms  bear  similar  suckers  (Plate  XYII,  figs.  8,  o-c),  all 
of  which  are  provided  with  7  to  13  large,  very  acute,  incurved  teel^  on 
the  outer  margin  of  the  very  oblique  horny  rings,  and  with  much  smi^er, 
sometimes  rudimentary  ones  on  the  inner  margin,  much  as  in  iS.  megaptera. 
The  largest  of  all  the  suckers  are  near  the  middle  of  the  second  pair  of 
lateral  arms,  from  the  sixth  to  the  sixteenth,  and  especially  from  tiie 
ninth  to  the  fourteenth;  the  diameter  of  the  ninth  is  10™™,  the  edge  of 
its  rim  8™™.  On  the  dorsal  arms  the  eighth  to  the  thirteenth  are  the 
largest ;  the  diameter  of  the  ninth  is  7™™;  edge  of  homy  rim,  5°»™,  On 
the  third  pair  the  eighth  to  the  fourteenth  are  largest;  the  diameter 
of  the  tenth  is  8™™,  its  rim  6™™*  On  the  ventral  arms  the  fourteenth 
to  the  twentieth  are  largest;  the  diameter  of  the  fifteenth  ia  7.5«™,  its 
rim  5.5™™.  On  the  ventral  arms  the  rows  of  suckers  are  more  separated 
than  on  the  other  arms,  their  inner  faces  being  wider.  On  the  lateral 
arms,  toward  the  base,  the  two  rows  are  nearer  together,  while  the  suck- 
ers of  each  row  are  distant,  so  that  they  almost  form  one  irregular  row 
at  first.  The  suckers  are  aU  very  oblique,  with  the  homy  rims  very  low 
or  narrow  in  front,  and  very  high  on  the  outer  side ;  these  rings  are  dark 
brown,  but  the  teeth  have  a  golden  luster. 

The  thick  fleshy  margin  (fig.  9),  outside  the  denticulated  edge  of  the 
homy  ring,  is  completely  covered  all  around  by  a  series  of  thin,  bracket- 
shaped,  homy  plates,  light  brown  in  color,  arranged  radially  and  movable 
with  the  membrane  to  which  they  are  attached  for  the  most  of  th^ 
length;  both  the  outer  and  the  inner  ends  are  free  and  turned  upwaid, 
like  a  small  tooth  or  denticle;  those  of  the  inner  end  are  mostly  acute, 
and  form  a  circle  of  minute  movable  denticles,  nearly  in  line  with  the 
large  teeth  of  the  homy  ring,  five  to  ten  occupying  the  intervals  between 
the  large  teeth  of  the  largest  suckers;  those  plates  that  stand  opposite 
the  teeth  of  the  homy  ring  are  shorter  than  the  others,  and  often  broader, 
and  have  no  denticle  on  the  flat  or  upcurved  inner  ends,  which  fit  to  the 
form  of  the  base  of  the  tooth  in  fix>nt  of  them ;  the  outer  ends  are  abruptly 
•  bent  upward  and  often  inward,  forming  a  denticle  or  flattened  hood,  usu- 
ally rounded  at  the  end.  These  marginal  plates  vary  greatly  in  width 
and  form,  even  on  the  same  sucker,  according  to  position,  and  small, 
imperfectly  developed,  wedge-shaped  ones  are  interpolated  between  tito 
larger  ones,  around  the  periphery.  • 

One  of  the  largest  suckers,  the  twelfth  of  the  second  pair  of  arms 
(fig.  8,  hj  V)^  has  22  teeth  on  the  homy  ring;  of  these  five  are  small,  bat 
sharp,  on  the  middle  of  the  inner  border;  nine,  on  the  outer  border,  are 
largest;  and  four,  on  each  side,  are  intermediate  in  size.  The  median 
tooth  on  the  outer  margin  is  largest,  and  the  one  next  to  it,  on  each  side, 
is  a  little  smaller  than  the  second  one  from  it  The  thirteenth  sucker 
of  the  ventral  arms  has,  on  its  ring,  eighteen  denticles;  of  tliese  nine 
are  very  large,  with  the  median  more  decidedly  the  largest^  and  Hie  one 
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on  each  side  of  it  is  shorter  as  compared  with  the  next;  six,  on  the  inner 
margin^  are  minute,  and  these  are  connected  with  the  larger  series  by 
one  or  two  somewhat  larger  ones  at  each  end  of  the  inner  border. 

The  stamps  of  the  tentacular  arms  are  flattened,  oval,  and  smooth, 
measuring  about  10^  by  18°*"  near  the  base  5  their  length  is  about  28'* 
(11  inches),  which  is  doubtless  less  than  half  their  original  length. 

According  to  Steenstrup  (op.  ult.  cit.,  p.  81,  fig.  2),  there  are,  in  his 
example^  a  tew  connective  suckers  and  tubercles  on  the  proximal  part  of 
the  club. 

The  siphon  is  very  large  a  id  lodged  in  a  broad  groove  in  the  lower  side 
of  the  head;  the  anterior  part  of  this  groove,  which  is  separated  from 
the  rest  by  a  transverse  fold  of  the  skin,  is  covered  by  about  twelve  nar- 
row, longitudinal  ridges,  separated  by  strong  longitudinal  furrows;  an 
additional  outer  ridge^  on  each  side,  is  separated  from  the  others  by  a 
wider  interval;  several  of  these  ridges  and  furrows  extend  backward 
beyond  the  transverse  fold.  The  dorsal  side  of  the  siphon  is  strength- 
ened by  a  thick,  longitudinal,  muscular  band,  which  becomes  fi:^e  from 
the  siphon  farther  back,  and  is  united  to  the  head  by  a  small  median 
connective  strap;  either  side  of  this  are  the  two  broad  connective  bridles, 
and  at  the  sides  of  the  siphon,  near  the  ears,  on  each  side,  is  a  broad 
lateral  connection  between  the  mantle  and  head,  with  a  large  aquiferous 
opening  beneath  it. 

The  exposed  parts  of  the  jaws  (Plate  XYII,  figs.  3,  a,  b)  are  black  and 
polished ;  the  laminae  are  reddish  brown,  with  broad,  thin,  yellowish- 
white  margins.  The  upper  mandible  has  a  long,  sharp  rostrum,  with  reg- 
ularly curved  cutting  edges,  and  a  small,  well-defined,  V-shaped  notch, 
from  which  a  short  groove  runs  backward,  beyond  which  there  is  a  slight 
ridge ;  anterior  edge  of  alsD,  beyond  the  iiotch,  forming  no  distinct  lobe 
or  tooth,  but  slightly  convex  and  irregularly  crenulate;  posterior  lateral 
borders  of  alad  with  a  broad  sinus  in  the  middle ;  palatine  lamina  long 
said  thin,  with  sinuous  posterior  margins;  frontal  lamina  broad,  extend- 
ing well  backward. 

The  total  length  of  the  upper  mandible  is  42°^ ;  tip  to  posterior  end 
of  frontal  lamina,  33°^;  to  notch,  10°»»»;  greatest  breadth  (or  hight),  from 
palatine  to  end  of  frontal,  30°^ ;  transverse  breadth,  across  frontal, 
15™» ;  transverse  breadth,  across  anterior  edges  of  al»,  8"^. 

The  lower  mandible  has  a  strongly  incurved  beak,  with  the  cutting 
edges  rather  suddenly  incurved  at  about  the  proximal  third,  and  a  wdl- 
developed,  broad,  V-shaped  notch  at  base,  beyond  which  there  is  a 
slightly  prominent,  broad  tooth;  alee  broad,  the  inner  ends  broader 
than  the  middle,  well  rounded;  mentum  short,  with  a  broad  dorsal 
emargination;  gular  lamina  short,  the  inner  edges  incurved. 
The  total  length  of  the  lower  mandible  is  29°^;  tip  of  beak  to  end  of 

mentum,  lO""^;  to  ventral  end  of  gular,  21«^;  to  bottoo(i  of  notch,  11"^; 

to  inner  ends  of  alae,  24°^;  breadth,  frx>m  inner  ends  of  alse  to  mentum, 

28*»;  breadth  of  gular  lamina,  IT"*"";  breadth  of  ato,  12.B^i  greatest 
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tramsverse  breadth,  across  ato,  32"*» ;  transverse  breadtii,  aeross  anterior 
edges  of  a]a&,  at  teeth,  IV^. 

These  jaws  agree  pretty  neaiiy  in  fbrm  and  size  mih  ihoee  of  0. 
pterppMSj  as  figured  by  Steenstrnp,  bat  the  latter  have  a  deeper  notd  in 
the  upper  mandible,  with  a  more  evident  lobe  b^ond  it,  while  the  lower 
mandible  has  a  broader  and  less  triangular  notch. 

The  buccal  membrane  is  Iiu*ge,  thin,  prolonged  into  seven  acute  a&^es 
or  lobes,  of  which  the  upper  is  in  the  median  plane,  opposite  the  inttf- 
val  between  the  dorsal  arms;  the  six  others  a  ^  opposite  the  three  other 
pairs  of  sessile  arms.  The  inner  surflMe  of  this  membrane  is  covered, 
near  the  periphery,  with  small  rounded  papilUe;  externally  it  is  con- 
nected to  the  arm  by  sev^i  membranous  bridles,  corresponding  to  tie 
seven  angles ;  of  these  the  dorsal  one  forks,  one  Inranch  going  to  tiie 
inner  margin  of  each  dorsal  arm ;  the  upper  lateral  ones  join  the  mar- 
ginal membrane  of  the  upper  angle  of  the  upper  lateral  arms;  tihe  lower 
lateral  ones  join  the  lower  marginal  membrane  of  the  third  pair  of  arms; 
tlie  ventral  ones  join  the  marginal  membrane  outside  of  the  sucker- 
bearing  fiftce  of  the  ventral  arms.  In  front  of  the  bases  of  each  of  the 
dorsid  and  tentacular  arms  there  is  a  large  opening  to  the  spaoe  benea^ 
this  membrane. 

The  beak  is  closely  surrounded  by  a  thick,  promisent,  lobed,  and 
wrinkled  fleshy  collar,  with  papillse  on  its  inner  surface;  outside  of  tUa 
there  is  a  smooth,  sharp-edged,  erect  collar,  less  prominent  thaa  the 
inner  one. 

The  odontophore  is  similar  to  that  of  OmmoHrefhes ;  it  is  sharply  bent 
upon  itself  Ulteriorly,  with  the  ventral  end  less  than  half  as  kmg  as  the 
dorsal ;  the  dentigerous  zone  is  yellowish  brown  in  cokur,  and  bordered 
laterally  by  a  thin  ridge  formed  by  a  row  of  small  plates;  the  lateral 
memtoane  is  broad,  thin,  and  pale  yellow,  running  straight  across,  from 
the  ventral  end,  at  right  angles  to  the  dorsal  portion,  and  thai  fbULi^g 
back  upon  itself  joins  the  dorsal  part  of  the  odontophore  farther  back, 
near  its  middle;  beyond  this  point  it  is  very  narrow  and  rolled  in* 
Length  of  the  dorsal  i)ortion,  lO""" ;  of  the  ventral,  9™°" ;  breadth  ot  the 
dentigerous  zone,  anteriorly,  5*°^ ;  breadth  of  margimd  membrane,  ante- 
riorly, 7""°. 

The  median  teeth  (Plate  XYU,  fig.  4,  a)  are  broad,  with  three  srtont 
points,  the  middle  one  nearly  twice  as  long  as  the  lateral ;  the  inner 
lat^^  teeth  (ft)  are  much  l<mger,  with  one  long  stout  point  and  a  short 
denticle  on  the  outer  side,  below  the  middle;  the  two  outer  rows  {c,  d) 
have  simple,  long,  and  rather  stout,  curved  teeth,  those  of  the  outermost 
row  a  little  longer  and  narrower  than  the  others.  The  teeth  dMFer  di^ 
cidedly  from  those  of  B.  megofptera  in  the  shortness  of  the  lateral  denticles 
of  the  median  and  inner  lateral  teeth ;  moreover,  all  the  teeth  are  stouter 
and  less  acute.  . 

The  pen  (Plate  XYU,  figs.  5, 5  a)  resembles  that  of  OmmoM^rq^h^  ;  it  is 
long,  widest  anteriorly,  bord^^ed  by  strong  ribs,  obtusely  pointed  at  thft 


Digitized  by  VjOOQlC 


[Ill]     CEPHALOPODS  OF  NORTHEASTERN  COAST  OF  AMEIUCA.     321 

anterior  end,  gradually  narrowing  to  the  very  narrow  slender  porti<Mi 
abont  three  inches  from  the  posterior  end,  beyond  which  there  is  a  thin 
margin,  which  expands  into  a  lanceolate  form,  widest  at  1.25  inches  from 
the  end  J  the  terminal  portion  forms  a  short,  hollow  hood,  formed  by  the 
infolding  of  the  margin,  and  marked  by  slender,  divergent,  raised  lines, 
stronger  laterally,  and  with  a  dorsal  keel.  The  central  rib  begins  at  the 
anterior  end,  increases  in  size  to  the  middle  region,  then  narrows  to  the 
slender  part,  where  it  forms  a  slender,  prominent  rib,  only  visible  dor- 
sally,  and  then  becoming  confluent  with  the  lateral  ribs  extends  as  a 
sharp  keel  to  the  end.  The  lateral  ribs  commence  at  about  .75  inch 
from  the  anterior  end,  and  each  at  first  consists  of  three  riblets;  farther 
back  another  appears  on  the  outside  margin,  but  is  separated  only  by 
a  slender  groove,  and  toward  the  slender  part  of  the  pen  they  all  co- 
alesce into  a  single  rib  on  each  side,  which  nearly  meet  in  the  middle  line 
ventrally,  where  they  are  separated  by  a  slender  groove,  which  disap- 
pears farther  on.  Total  length  of  pen,  349'"™  (13.75  inches);  greatest  . 
breadth,  22.5™'"  (.90  inch);  length  of  posterior  cone  or  hood,  .9°""  (.35 
inch);  breadth  of  posterior  expansion,  15'"'". 

This  specimen  is  entire,  except  that  it  has  lost  the  clubs  of  the  ten- 
tacolar  arms.  It  is  in  fair  condition,  though  considerably  contracted 
by  long  preservation  in  too  strong  alcohol.  The  head,  however,  has 
been  pnUed  out  from  the  mantle  to  an  unnatural  extent,  so  as  to  increase 
the  total  length  from  3*^™  to  4*^™  at  least.  The  ventral  arms  do  not  show 
any  of  the  sexual  modifications  characteristic  of  the  male  squids,  there- 
fore, it  is  doubtless  a  female. 

Most  of  the  measurements  are  given  in  the  table  with  those  of  8. 
megaptera  (p.  103);  some  of  the  more  general  are  as  follows:  Length 
fo)m  end  of  body  to  tip  of  dorsal  arms,  69.8<^"  (27.5  inches);  to  edge  of 
mantle,  dorsally,  37i^^  (14.75  inches);  to  base  of  dorsal  arms,  52«™  (20.5 
inches);  to  center  of  eye,  47<^"™;  to  lateral  insertions  of  fin,  length,  17«~ 
(6.75  inches);  to  outer  angle  of  fin,  along  posterior  edge,  18.4<^°>  (7.25 
inches) ;  breEulth  of  fins  transversely,  28.5«™  (11.25  inches);  outer  angle 
to  lateral  insertion,  along  front  edge,  14<''°  (5.5  inches);  between  lateral 
insertions,  5^  (2  inches);  breadth  of  body,  11.9«™;  circumference  of 
body,  29.2«"  (11.5  inches). 

This  specimen,  which  was  obtained  at  Bermuda,  by  Mr.  G.  Brown 
Goode,  now  belongs  to  the  museum  of  Wesleyan  University,  Middletown, 
Conn.  Mr.  Goode  informs  me  that  it  was  picked  up  on  the  north  shore 
of  the  island,  in  December,  1876,  and  that  it  was  regarded  by  the  inhab- 
itants as  a  novelty  or  great  rarity,  and  was  noticed  as  such  in  the  local 
newspapers. 

Stmoteuthis  pteropus  has  been  recorded  from  the  Mediterranean  Sea 
and  the  warmer  parts  of  the  Atlantic  Ocean. 
S.  Miss.  59 21 
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Sthenotentfais  Bartramil  Verrill. 

Loligo  aagiitatus  (para)  Lamarck,  1799;  Anim.  sans  Vert.,  vol.  vii,  p.  665. 
Loligo  Bartramii  Lesueur,  Joam.  Phil.  Acad.,  I,  vol.  ii,  p.  90,  pi.  7,  1821. 

Blainville,  Diet.  Sci.  Nat.,  vol.  xxvii,  p.  141,  1^23. 
Loligo  Bogittatus  Blainv.,  Diet.  Sci.  Nat.,  vol.  xxvii,  p.  140. 
Omnuutrerphes  BarU-amU  D'Orb.,  Voy.  Aiu^r.  M^rid.,  Moll.,  p.  55, 1838  (t.  Gray); 
C6ph.  Ac^tab.,  pi.  2,  figs.  11-20;  Hist.  Cuba,  Moll.,  p.  59. 
Gray,  Catal.  Moll.  Brit.  Mus.,  Cephal.  Antep.,  p.  62,  1849. 
Verrill,  Invert.  Vineyard  Sound,  &c.,  p.  341  [635],  1874  (non  Binney  in  Gould, 

Invert.  Mass.). 
Tryon,  Man.  Conch.,  vol.  i,  p.  180,  pi.  80,  figs.  361,  362  (after  IVOrb.). 
StkmoteuihU  BartranUi  Verrill,  Trans.  Conn.  Acad.,  vol.  v,  p.  223,  Feb.,  1880; 

p.  288,  Jan.,  1881;  Amer.  Joum.  Sci.,  vol.  xix,  p.  289,  Apr.,  1880. 
Ommato»irephe8  Bartramii  Steenstmp,  Oversigt  K.  Danske  Vidensk.  Selsk.  Fot- 
handl.,  1880,  p.  79,  fig.  2,  p.  81,  fig.  3,  p.  89;  anth.  sep.  copy  (receiTed 
Aug.),  p.  9,  fig.  2,  p.  11,  fig.  3,  p.  19. 

Body  cylindrical,  elongated,  slender,  tapering  but  little  in  front  of  the 
fin  'y  anterior  edge  of  mantle  with  a  very  slight  median  dorsal  angle. 
Caudal  fin  short  and  transversely  rhomboidal,  with  the  outer  angles 
acute,  posterior  angle  obtuse,  and  the  front  edges  rounded  and  project- 
ing forward  beyond  the  insertion.    Length  of  fin  (from  insertion)  to  its 
breadth,  asl :  2;  length  of  fin  to  mantle,  as  1 : 2.80,  in  a  young  female 
specimen  with  the  body  3.25  inches  long.    Head  short,  as  broad  as  tJie 
body;  eye-opening  angular,  higher  than  long,  with  a  narrow,  obliqae 
sinus.    Nuchal  crests  nearly  as  in  0.  illecebrosuSj  consisting  of  a  low, 
transverse,  undulated  ridge  extending  around  both  sides  to  the  dorsal 
line,  and  with  three  raised  longitudinal  crests  on  each  side.    8iph(m 
large,  sunken  in  a  deep  pit ;  anterior  border  of  the  pit  with  a  series  of 
6  to  12  or  more  (varying  with  age)  small  and  short  furrows,  which  ex- 
tend inward  only  a  short  distance  from  the  edge.    Arms  rather  short, 
not  very  unequal;  the  dorsal  ones  are  a  little  the  shortest  and  smallest; 
the  third  pair  are  the  longest,  the  second  and  fourth  pairs  are  intenne- 
diate  in  length  and  nearly  equal ;  the  arms  of  the  second  pair  are  fta^ 
nished  with  a  well-developed  membrane  along  the  lower  outer  a^g^ 
and  with  a  thin  marginal  membrane  of  moderate  width  along  tiie  mner 
angles,  outside  the  suckers,  that  on  the  lower  side  extending  beyond  tiie 
suckers.    Those  of  the  third  pair  are  compressed,  with  a  well-developed 
membranous  keel  on  the  median  outer  edge,  beyond  the  basal  portion ; 
on  the  lower  inner  angle  there  is  a  broad,  thin,  marginal  membrane,  ex- 
tending beyond  the  suckers,  and  a  narrow  one  on  the  upper  side ;  the 
dorsal  and  ventral  arms  have  narrow  marginal  membranes.    Suckers  of 
the  dorsal  and  lateral  arms  furnished  with  homy  rings,  which  have  the 
edge  divided  into  small,  acute-triangular  teeth,  largest  on  the  outer 
side ;  on  the  ventral  arms  the  suckers  are  smaller,  those  on  the  prox- 
imal half  of  the  arm  having  smooth-edged  rings,  while  those  on  the 
distal  x)ortion  are  sharply  toothed  on  the  outer  edge.    Tentacular  arms 
slender  and  moderately  elongated,  with  distinctly  broader  clubs,  which 
are  keeled  on  the  back  side  and  furnished  with  a  thin  marginal  mem- 
brane on  each  edge.    The  suckers  form  two  median  alternating  rows 
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of  larger,  obliqae,  dentate  ones,  of  which  seven  to  nine  in  each  row- 
are  decidedly  the  largest^  alternating  with  these,  on  each  margin,  there 
is  a  row  of  smaller,  more  oblique,  sharply  denticulate,  marginal  suckers ; 
distal  face  of  the  club  narrowed  and  covered  with  four  rows  of  minute 
crowded  suckers,  and  a  small  cluster  at  the  tip ;  the  proximal  part  of  the 
club  has  an  irregular  group  of  few,  small,  denticulate  suckers,  beyond 
which,  extending  down  on  the  upper  margin  of  the  arm,  is  a  row  of  about 
five  or  six  or  more  small,  smooth-edged,  connective  suckers,  alternating 
with  small  round  tubercles  of  corresponding  size;  along  the  lower  edge 
of  the  arm,  for  about  the  same  distance,  there  is  a  row  of  more  minute 
pediceled  suckers.  The  homy  rings  of  the  larger  median  suckers  are 
obhque,  and  the  edge  is  divided  into  many  small  slender  teeth,  longer 
on  the  outer  or  higher  margin  3  the  teeth  of  the  marginal  suckers  are 
similar,  but  more  unequal  and  more  incurved. 

Specimens  in  alcohol  generally  show  a  distinct  dark  purpUsh  brown 
dorsal  stripe,  where  the  chromatophores  are  very  much  crowded. 

According  to  D'Orbigny  (Hist.  Cuba,  Moll.,  p.  62)  the  colors  of  this 
species,  when  living,  are  very  bi:illiant,  and  are  continually  changing. 
Along  the  middle  dorsal  line  there  is  a  broad  violet  stripe,  with  a  stripe 
of  reddish  yellow  on  each  side  of  it.  These  bands  are  closely  defined, 
and  do  not  grade  into  each  other.  Body  elsewhere  bluish;  fins  rosy, 
with  a  carmine-red  tint  each  side  of  the  darker  median  stripe.  The  sur- 
face is  throughout  covered  with  small  reddish-violet  chromatophores. 
The  head  is  dark  violet  above,  rosy  beneath.  Upon  the  eyes  there^re 
two  elongated  spots  of  brilliant  blue,  and  below  a  spot  of  bright  red. 

The  color  of  the  ink,  according  to  the  same  authority,  is  not  black, 
but  coffee-and-milk  color.  It  is  emitted  very  rapidly  and  discolors  a 
large  area.  Length  of  body,  150°»™ ;  diameter,  27™"*^;  diameter  of  head, 
29™"  5  length  of  tentacular  arms,  75™™;  length  of  dorsal  arms,  42"™; 
length  of  third  pair,  66™™;  length  of  fourth  pair,  60™™ ;  length  of  cau- 
dal fin,  60™™ ;  breadth  of  fin,  96™™. 

A  young  specimen,  in  alcohol,  has  the  following  dimensions :  Total 
length  to  tips  of  lateral  arms,  121™™ ;  tail  to  base  of  arms,  93™™ ;  body, 
82™™;  length  of  caudal  fin,  to  insertion,  29™™;  its  breadth,  68™™;  diam- 
eter of  body,  16™™ ;  length  of  tentacular  arms,  48™™. 

Middle  Atlantic  and  West  Indies  to  Brazil  and  Gape  of  Good  Hope. 
Banges  chiefly  between  36^  south  and  35^  north  latitude;  common  in 
the  region  of  the  Gulf  Stream. 

This  is  an  exceedingly  active  species,  swimming  with  great  velocity, 
and  not  rarely  leaping  so  high  out  of  the  water  as  to  fall  on  the  decks 
of  vessels.*  On  this  account  it  has  been  called  the  ^^  flying  squid^  by 
Bailors. 

'  D'Orbigny  (Hist.  Cnba,  MoU.,  p.  62)  lelatee  that  in  a  beantifol  night  in  October, 
at  34^  sooth  latitnde,  off  Sonth  America,  he  himself  saw  two  specimens  leap  oat  of 
the  water  so  high  as  to  fall  on  the  de«k  of  the  vessel,  which  was  nearly  fifteen  feet 
above  the  surface  of  the  water.  It  is  supposed  that  this  is  done  in  their  eSorta  to 
t*cape  ftom  predatory  fishes  that  pursue  them. 
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This  is  a  more  slender  species  than  0.  iUeoebnmUj  with  a  shorter  fin, 
and  it  has  bat  four  rows  of  small  suckers  on  the  distal  part  of  the  (dub, 
instead  of  eight.  The  most  important  differences,  of  generic  vidae,  are 
the  presence  of  connective  suckers  and  tubercles  on  the  tentacular  arms, 
and  the  great  development  of  the  marginal  membranes  on  the  lateral 
arms.  The  grooves  in  the  siphon-pit  are  of  comparatively  little  impor- 
tance. 

Architeuthis  Steenstrup  (see  page  23). 

This  genus,  which  includes  the  most  gigantic  species  known,  differs 
from  Sthenoteuthis  mainly  in  having  a  smaller  and  differently  shaped  caa- 
dal  fin,  and  in  lacking  the  broad  lateral  membranes  on  the  lateral  arms. 
The  pen  is  also  different,  judging  fix>m  the  portions  preserved.  The  large 
tentacular  suckers  are  more  evenly  and  regularly  denticulated;  and 
those  of  the  sessile  arms  are  smaller,  with  less  claw -like  teeth. 

From  Ommastrephes  it  differs  in  the  form  and  size  of  the  fin  and 
pen,  and  especially  in  having  connective  suckers  and  tubercles  at  the 
bases  of  the  tentacular  clubs. 

Architeuthii  Harveyl  VerriU  (see  pages  2^-40).— Giant  Sqaid. 

(Plates  I-VI.) 

Fishing  banks  off  Nova  Scotia  to  Labrador.    Northern  Europet 

Arohitetithls  prinoeps  VerrUl  (see  pages  41-50).— Giant  Sqoid. 

(Plates  VII-XI.) 

Newfoundland  and  the  Grand  Banks  to  Labrador.    Northern  Eoropel 

Family  MASTIG0TB(JTHID-«J  Verrill. 

Bulletin  Mns.  Comp.  Zool.,  viti,  p.  100,  Maroh,  1881. 

Body  slender,  pointed  behind.  Caudal  fin  large^  rhombic  ManQ6 
united  to  neck  by  three  movable  cartilages.  Siphon  with  an  internal 
valve  and  one  pair  of  dorsal  bridles.  Eyes  large,  not  prominent;  lids 
free,  simple.  Buccal  membrane  6-angled,  without  suckers.  Arms  free ; 
suckers  in  two  rows.  Tentacular  arms  (in  the  typical  species)  not  ex- 
panded into  a  club,  the  terminal  portion  round,  tapering,  covered  with 
a  multitude  of  minute  suckers,  in  many  rows.  No  auditory  crests.  Pen 
narrow,  with  a  long,  hollow  posterior  cone. 

This  family  differs  from  Omniastrephidce  in  lacking  distinct  lachrymal 
sinuses  and  auditory  crests,  in  the  remarkable  character  of  the  tentacular 
arms,  and  in  the  simple  connective  cartilages.  From  ChiroteuthidcB  and 
HisUoteuthidw  it  differs  in  having  the  siphon  provided  with  a  dorsal  bridle 
and  internal  valve,  as  well  as  in  the  armature  of  tentacalar  arms. 

It  is  doubtful  whether  Calliteuthis  belongs  near  this  family,  its  tentac- 
ular arms  being  unknown,  and  its  pen  being  entirely  different  Possi- 
bly it  may  belong  to  the  ChiroteuthicUjB. 
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MASTI60TET7THIS  YerriU. 

TrftDfl.  Conn.  Acad.,  vol.  v,  p.  296,  Jan.,  1681 ;  Bulletin  Mns.  Comp.  Zool.,  vol.  viii,  p. 
100,  Maroh,  1881. 

Body  elongated,  tapering  to  a  point,  confluent  with  the  caudal  fin 
posteriorly.  Caudal  fin  very  large  and  broad,  rhomboidal,  occupying 
about  half  the  length  of  the  Body.  Mantle  fastened  to  the  base  of  the 
siphon  by  an  ovate,  ear-shaped,  elevated  cartilage,  on  each  Bide,  fitting 
into  corresponding  deep,  circumscribed  pits  on  the  base  of  the  siphon. 
Siphon  with  a  bilabiate  aperture,  an  internal  valve,  and  a  pair  of  dorsal 
bridles.  Eyes  large,  with  round  pupils ;  lids  free,  thin,  apparently  with 
a  veiy  small  anterior  sinus.  Arms  very  unequal,  the  ventral  ones  much 
the  longest.  Suckers  small,  in  two  regular  rows.  Tentacular  arms  Ipng 
and  round,  tapering  to  the  tips,  shaped  like  a  whip-lash,  without  any 
distinct  club ;  the  distal  portion  is  covered  nearly  all  around  with  ex- 
ceedingly numerous  and  minute  suckers,  which  leave  only  a  very  narrow 
naked  line  along  the  outside.  Pen  narrow  and  bicostate  anteriorly,  very 
slender  in  the  middle ;  posteriorly  much  larger,  with  a  long  tubular 
cone  (figs.  1  ft,  1  c).  This  remarkable  genus  differs  widely  from  all  others 
hitherto  described  in  the  character  of  the  tentacular  arms  and  suckers. 
This,  with  the  great  size  of  the  caudal  fin,  gives  a  very  peculiar  aspect  to 
the  species. 

Maitigoteuthis  Agassizil  Verrill. 

Bulletin  Mns.  Comp.  Zool.,  vol.  viii,  p.  ICO,  pi.  1,  fig.  1,  pi.  2,  figs.  2, 3-3  «,  1881 ; 
Trans.  Conn.  Acad.,  vol.  v,  p.  297,  pi.  47,  pi.  49,  fige.  2, 3-3  e,  Jan.,  1881. 

Plate  XXI.    Plate  XXII,  figures  2-2  d. 

Body  elongated,  round  anteriorly ;  posteriorly  tapering  rapidly  to  the 
slender,  acute,  terminal  portion,  which  is  confluent  with  the  caudal  fin 
to  the  tip.  Front  dorsal  edge  of  mantle  emarginate  in  the  middle. 
Caudal  fin  very  large  and  broad,  transversely  rhomboidal,  obtuse  pos- 
teriorly, its  length,  from  origin  to  tip,  about  equal  to  half  the  combined 
length  of  the  head  and  body.  Eyes  large,  with  thin  lids,  which  appear 
to  have  had  a  distinct  but  very  small  sinus  in  front ;  pupils  circular ; 
iris  brown,  in  alcohol.  Sessile  arms  very  unequal  5  ventral  arms  much 
larger  and  longer  than  the  others,  about  equal  to  length  of  head  and 
body ;  dorsal  arms  very  small,  scarcely  one-third  the  length  of  the  ventral 
pair ;  two  lateral  pairs  nearly  equal,  decidedly  longer  and  stouter  than 
the  dorsal  pair.  A  delicate,  thin,  marginal  membrane  extends  along  the 
arms,  outside  the  rows  of  suckers,  to  the  slender  tips.  Suckers  small, 
in  two  regular  rows  on  all  the  arms,  subglobular,  with  small  oblique 
apertures,  surrounded  by  small  homy  rings,  which  have  a  nearly  entire 
margin,  and  by  several  series  of  minute  plates  (Plate  XXII,  fig.  2  d). 

Basal  web,  between  the  arms,  very  small.  In  the  smaller  specimen, 
which  is  a  male,  the  right  ventral  amj  is  longer  than  the  left,  and  the 
tip  appears  to  have  been  flattened,  and  the  marginal  membranes  seem 
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to  have  been  wider,  with  the  edges  infolded,  so  as  to  form  a  sort  of  fur- 
row on  the  outer  side,  but  the  suckers  are  mostly  gone,  and  it  is  too 
much  injured  to  be  accurately  described.  Tentacular  arms  long,  more 
than  twice  tli«  combined  length  of  the  head  and  body,  slender,  round, 
gradually  tapering  to  the  tip,  like  a  whip-lash,  the  distal  half  of  their 
length  covered  with  very  numerous,  crowded,  minute,  pediceled  suckers 
(fig.  2  b)j  which  cover  nearly  the  entire  surface  along  the  terminal  por- 
tion, leaving  only  a  narrow  naked  line  along  the  back,  but  farther  from 
the  tip  this  naked  space  becomes  gradually  wider  and  the  band  of  suck- 
ers narrower,  and  after  these  crowded  bands  of  suckers  cease,  scattered 
suckers,  placed  mostly  two  by  iwo,  extend  for  some  distance  along  the 
proximal  part  of  the  arms.  The  suckers  of  the  tentacular  arms  are  so 
small  that  their  form  cannot  be  seen  with  the  naked  eye;  they  are  deep, 
cup-shaped,  with  a  small  circular  aperture,  supported  by  a  homy  rim, 
which  is  often  armed  with  two  or  three  sharp  teeth  on  one  side  (fig.  2  c). 

Color  of  body  and  arms,  so  far  as  preserved  in  alcohol,  deep  browmdi 
orange;  on  the  upper  side  of  the  back  and  caudal  fln  the  color  is  better 
preserved,  and  shows  small,  occellated,  circular  spots  of  orange-brown, 
with  an  inner  circle  of  whitish  and  a  central  spot  of  purplish  brown. 
Similar  spots  also  exist  on  the  head  and  arms,  and  also  on  the  lower  side 
of  the  body,  where  the  color  is  best  preserved. 

A  considerable  amount  of  a  bright  orange  oily  fluid,  insoluble  in  alco- 
hol, exuded  from  the  viscera.  Examined  by  means  of  the  spectroscope 
this  fluid  absorbed  part  of  the  green,  all  of  the  blue,  and  most  of  the 
violet  rays.  The  stomach  contained  fragments  of  small  Crustacea.  The 
pen  is  pale  yellow,  thin,  and  slender  anteriorly,  with  two  sublateral 
costae,  and  narrow  delicate  margins  outside  the  costse ;  in  the  middle  it 
becomes  still  thinner  and  narrower,  with  the  margin  inroUed ;  fiuther 
back  the  margins  become  much  wider  and  then  unite  together  ventraUji 
forming  a  long,  hollow,  conical  portion,  extending  to  the  acute  posterior 
tip;  this  portion  is  not  so  broad  as  deep,  and  has  a  slight  dorsal  keei 
and  a  ventral  groove. 

Measuremmis.    (In  millimetera). 


Sex 

l&de. 

Male. 

Total  lentil  to  end  of  sessile  arms 

137 
60 
4« 
30 
42 
15 
24 
83 
84 
80 

ISS 

Head  and  body  combined 

122 

Length  of  bod  7     

9g 

Length  of  candal  fin.  from  origin ['.'. 

W 

Broail t Ii  of  caudal  fin 

75 

Brea<lthof  body     

S3 

Length  of  dorsal  arms 

45 

Length  of  ser^ond  pair  of  arms 

69 

Length  of  third  pair  of  arms 

60 

Length  of  vontrol  arms 

112 

Length  of  t^mtacular  arms  

312 

Breadth  of  dorsal  arms,  at  base 

3 
6 
3 

7.5 

4 

Breadth  of  ventral  arms   

7 

Breadth  of  tentacular  arms 

4* 

Diameter  of  eye .-. 

9 

Length  of  pen ".'I    .1 

198 

Breadth  of  pen  anteriorly 

2.2S 

Breadth  of  pen  posteriorly ■. 

2.S9 

Depth  of  pen  posteriorly '.',"". 

4.51 
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Specimens  examined. 


1 

I 

Locality. 

« 

1 

1 

Beeeived  from— 

Specimen. 

i 

No. 

Sex. 

24  cccxxv.      N.  L.  330  2^20";  TV.  Lg.  760 

25  cccxxviiLN.L.34O28'26";W.Lg.76O22'50". 

647 
1,632 

1880 
1880 

Blake... 
...do.... 

Mna.  Comp.  Zool . . 
do 

1 
1 

5 

Calliteuthis  VerriU. 

Amer.  Joum.  Sci.,  vol,  xx,p.  393,  for  Nov.,  1880  (published  Oct.  25);  Proc.  Nat. Mas.,  voL 
iii,p.362,  1880;  Trans.  Conn.  Acad.,  vol.  v,  p.  295,  Jan.,  1881;  Bulletin  Mus. 
Comp.  Zool.,  viii,  p.  Ill,  March,  1881. 

Body  short,  tapering  to  a  small,  free  tip.  Fins  small,  united  behind 
the  tip  of  the  body.  Pen  with  a  short  narrow  shaft  and  thin  lanceolate 
blade,  as  in  Loligo.  Siphon  not  sanken  in  a  farrow,  but  united  to  the 
head  by  a  pair  of  dorsal  bands ;  an  internal  valve.  Mantle  united  to 
the  sides  of  the  siphon  by  simple,  linear,  longitudinal,  lateral  ridges, 
corresponding  with  connective  cartilages  on  the  sides  of  the  siphon, 
which  are  long-ovate,  with  a  raised  margin  all  around.  A  dorsal,  elon- 
gated, connective  cartilage  on  the  neck,  opposite  the  pen.  Arms  long, 
not  webbed.  Suckers  in  two  row«,  largest  on  the  middle  of  the  lateral 
and  dorsal  arms ;  homy  rings  of  suckers  smooth  on  most  of  the  suckers, 
simply  dentate  on  the  distal  ones.  Eyes  large,  with  rounded  oi>enings 
and  thin,  free  Uds.  JN^o  nuchal  frills  or  crests.  Buccal  membrane  simple, 
sack-like,  with  seven  connective  bridle^.  Internal  anatomy  of  the  female 
similar  to  that  of  Ommastr^hes.  Oviducts  and  nidamental  glands  sym- 
metrically developed  on  the  two  sides.  Oviducts  opening  in  front  of  the 
bases  of  the  gills,  the  openings  simple,  long,  narrow,  obUque.  Two  long^ 
ligulate  nidamental  glands,  with  acute  anterior  ends,  he  side  by  side  and 
a  little  apart,  on  the  middle  of  the  visceral  mass,  behind  and  over  the 
he^rt ;  each  of  these  consists  of  two  halves,  folded  together,  and  covered 
on  the  mner  surface  with  fine  transverse  laminae ;  they  open  along  the 
outer  edge. 

This  genus  may,  perhaps,  belong  to  the  Chiroteuthidde. 

CalUteathis  revena  Verrill. 

Amer.  Joum.  Sci.,  vol.  xx,p.  393,' Nov.,  1880;  Proc.  Nat.  Mus.,  vol.  iii,p.  362, 
Dec.,  1880 ;  Trans.  Conn.  Acad.,  vol.  v,  p.  295,  pi.  46,  figs,  1-1  6,  Jan.,  1881; 
Bolletin  Mus.  Comp.  Zool.,  vol.  viii,  p.  112,  pi.  vii,  figs.  1-1  6, 1881. 

Plate  XXII,  figures  1-1  c. 

Body  rather  short,  tapering  backward,  subacute  posteriorly;  front 
edge  of  mantle  advancing  somewhat  in  the  middle  and  forming  an  ob- 
tuse angle ;  considerably  emarginate  beneath.  Caudal  fin  small,  short, 
Uiin,  each  half  nearly  semicircular,  attached  subdorsally,  posterior  end 
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emarginate  and  free  from  the  tip  of  the  body,  bat  not  extending  mnch 
beyond  it.  Head  large,  flattened  above.  Eyes  very  large,  with  simple, 
thin,  free,  circolar  lids,  without  Bxty  sinus.  Openings  of  the  ears  be- 
hind the  eyes,  minute,  with  a  small,  erect,  clavate,  fleshy  process  of  the 
skin.  Arms  long,  tapering,  equal  to  the  length  of  head  and  body  com- 
bined ;  the  lateral  pairs  are  equal;  the  dorsal  and  ventral  nearly  equal, 
somewhat  shorter  than  laterals ;  suckers  deeper  than  bread,  well  rounded, 
lateraUy  attached  by  slender  pedicels ;  homy  rings  with  smooth,  circu- 
lar, thin  edges,  except  on  the  small  suckers,  toward  the  tips  of  the  arms, 
in  which  the  outer  edge  is  divided  into  a  number  of  small,  narrow,  blunt 
teeth.  On  the  ventral  arms  the  suckers  are  much  smaller.  Basal  web 
rudimentary ;  a  narrow,  thin,  simple  membrane  along  each  side,  outside 
the  suckers.  Tentacular  arms  rather  slender,  compressed,  smooth  at 
base,  the  ends  absent.  Color  reddish  brown.  The  ventral  surface  of 
the  body,  head,  and  arms  is  more  ornamented  than  the  dorsal  surflace, 
being  covered  with  large,  rounded  verrucae,  their  center  or  anterior  half 
pale,  the  border  or  posterior  half  dark  purplish  brown ;  upper  sur&ce 
of  body  with  much  fewer  and  smaller  scattered  verrucsB ;  a  circle  of  the 
same  around  the  eyes ;  inner  surfaces  of  sessile  arms  and  buccal  mem- 
branes chocolate-brown;  tentacular  arms  lighter  5  suckers  pale  yellow, 
with  a  light  brown  band.  Caudal  fin  white,  translucent.  Iris  in  the 
preserved  specimen,  brown.  Gills  with  the  free  edge  brown,  and  a 
brown  line  on  the  outer  edges  of  all  the  laminsB 

Total  length,  to  end  of  lateral  arms,  133™"*;  to  base  of  arms,  67™; 
mantle,  51""" ;  of  fin,  17™" ;  breadth  of  fins,  24™» ;  of  body,  20™ ;  diameter 
of  eyeball,  16"™;  length  of  dorsal  arms,  58™™;  of  second  pair,  67—;  of 
third  pair,  68™™ ;  of  ventral  pair,  60™™ ;  breadth  of  dorsal  arms  at  base, 
5"™ .  of  lateral,  6™™ ;  diameter  of  largest  suckers,  1.2™™. 

Dredged  by  the  steamer  '*  Fish  Hawk,''  of  the  U.  S.  Fish  Commission, 
at  station  894,  about  100  miles  south  of  !Nfewport,  E.  I.,  N.  lat  39°  53*, 
W.  long.  700^58'  30^',  in  366  fathoms. 

Family  CHIBOTEUTHIDJS  Gray  (restricted). 

Loligojmda  (para)  IFOrb.,  C^phal.  Ac^tab.,  p.  320, 1835-1848. 
CMrotmihidcB  {jpars)  Gray,  Brit.  Mas.  Catal.,  MoU.,  vol.  i,  p.  '42, 1649. 

Body  small,  .connective  cartilages  three,  movable.  Byes  with  free, 
simple  lids,  no  sinus.  Siphon  small,  with  neither  internal  valve  nor 
dorsal  bridle.  Nuchal  or  auditory  crests  absent.  Buccal  membrane 
seven-angled,  without  suckers.  Buccal  aquiferous  openings  six.  Ses- 
sile arms  simple;  suckers  with  borny  rings,  which  are  encircled  by  a 
groove;  web  rudimentary.  Tentacular  arms  very  long  and  slenda*^ 
with  a  large  club;  tip  with  a  spoon  shaped  organ,  opening  backward; 
peduncle  with  connective  suckers  and  tubercles;  club  with  rows  of  sin- 
gular small  suckers,  having  a  swollen  bulb  on  the  long  pedicel.  P«i 
lance-shaped,  with  a  long,  narrow  shaft. 

Chiroteutim  D'Orb.  in  the  best  known  genus. 
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ddiotmitiilB  Bonplaiidi  IVOrb.  (t). 

Loligopaig  Baig^lanM  Verany,  Aoad.  Turin,  ser.  ii,  yoL  i,  pi.  5  (specimen  with- 
out tentaonlAT  aanm,  t.  D'Orb.). 
Ckiroteuthi9  Banplandi  D^Orbigny,  C^phal.  Ac^tab.^  p.  296  (description  com- 
piled from  Verany). 
Yemll^  Bulletin  Mns.  Comp*.  Zool.,  yoL  Yili,  p.  102,  pL  3,  figs.  1-1  b,  1381 ; 
•  Trans.  Conn.  Acad.,  yoL  y,  p.  299,  pi.  47,  figs.  1-1  b, 

Plate  XXXII,  figures  1-1  c. 

A  detached  tentacular  arm  belonging  to  a  species  of  Ohiroteuthis  was 
taken  by  the  United  States  Coast  Survey  steamer  "Blake,''  in  the  sum- 
mer of  1880,  at  station  ccciii,  lat.  41o  34'  30^',  long.  66°  54'  3(K',  in  306 
fathoms. 

The  arm  is  very  long  and  slender,  the  length  being  780°""  (or  over  30 
inches),  its  diameter  being  from  1.5™"  to  2"",  except  near  the  base,  where 
it  is  ^,  and  at  the  terminal  club,  which  is  6°""  broad  and  54™"  long. 
The  arm  is  white,  with  purplish  specks,  and  is  generally  roundish,  ex- 
cept at  the  club  5  along  the  greater  part  of  its  length  there  is  a  row  of 
rather  distant  sessile  suckers,  the  distance  between  them  being  usually 
from  12"^  to  18°";  these  suckers  are  larger  than  those  of  the  club,  and 
have  a  nearly  flat  upper  surface  and  no  horny  marginal  rim  is  preserved. 
A  row  of  small,  simple,  scattered  pits,  perhaps  homologues  of  these 
suckers,  extends  up  the  back  side  of  the  club.  These  smooth  suckers  evi- 
dently serve  to  unite  the  tentaculai^  arms  together  when  used  in  concert. 
The  clab  is  much  stouter  than  the  rest  of  the  arm,  convex  on  both  sides, 
and  but  little  flattened;  on  each  side  it  is  bordered  by  a  well-developed 
scj^loped  marginal  membrane,  supported  by  a  serifes  of  transverse,  thick- 
ened, but  flat,  tapering,  acute,  muscular  processes,  with  their  ends  pro- 
longed beyond  the  edge  of  the  intermediate  membrane,  producing  a 
deeply-scalloped  border;  on  the  distal  half  of  the  club  these  muscular 
supports  are  separated  by  spaces  greater  than  their  breadth,  but  on  the 
proximal  portion  they  subdivide  into  two  or  three  parts,  which  become 
crowded  close  together,  showing  only  narrow  intervals  or  merely  a  groove 
between  them.  At  the  tip  .of  the  arm  there  is  a  thick,  ovate,  dark  pur- 
ple, spoon-shaped,  hollow  organ,  about  4*""  long,  with  its  opening  on  the 
back  side  of  the  arm.  This  so  strongly  resembles  the  spoon-shaped  organ 
of  the  hectocotylized  arm  of  some  Octopods  as  to  suggest  the  possibil- 
ity of  a  similar  use  for  sexual  purposes.  The  suckers  are  crowded  in 
four  or  more  indistinct  rows.  Their  pedicels  are  long  and  slender,  hav- 
ing beyond  the  middle  a  large,  dark  purple,  fluted,  swollen  portion  or 
bulb,  beyond  which  the  pedicel  is  more  slender;  the  cup  of  the  sucker 
is  small  and  lateral,  with  a  very  oblique,  oblong,  horny  rim,  which  is  not 
distinctly  toothed  (fig.  1  6);  but  its  extreme  outer  edge  is  sometimes 
^lightly  beaked  and  much  thickened. 

The  fleshy  border  of  the  suckers  is  covered  with  small  angular  and 
irregular  scales  (fig.  1  c) ;  its  edge  is  tinged  with  purple. 

This  tentacular  arm  is  referred  to  C  Bonplandi  only  provisionally,  for 


Digitized  by  VjOOQlC 


330    REPORT   OF   COMMISSIONER   OP   FISH  ASD  FISHERIES.      [120] 

no  perfect  specimen  of  the  latter,  with  the  correi^onding  arms  piesent, 
has  been  described.  It  appears  to  differ  firom  the  tentacular  arm  of  C. 
Veranyi  D'Orb.,  which  is  the  only  otiier  species  sufficiently  described  to 
be  recognized  as  belonging  to  this  genus. 

Family  HISTIOTEUTHID^,  nov. 

LoUgopsidce  {pars)  D'Orbig.,  C^phal.  Ac<5tab.,  p.  320,  1835-1848. 
€hiroteuthid<B  (pars)  Gray,  Catal.  Brit.  Mus.,  Moll.,  vol.  i,  p.  42,  1849. 

Body  small,  short,  with  caudal  fins.  Mantle  united  to  the  neck  by  three 
movable  cartilages.  Siphon  with  neither  dorsal  bridle  nor  internal 
valve.  Head  large.  !Xuchal  crests  absent.  Eyes  large,  not  prominent ; 
lids  free  and  simple;  no  sinus.  Buccal  membrane  with  six  smootii 
lobes;  buccal  aquiferous  openings  four.  Two  brachial  openings  at 
the  bases  of  the  tentacular  arms.  Six  upper  arms  united  by  a  very 
broad  web ;  suckers  in  two  rows ;  rings  convex,  with  small,  oblique 
apertures.  Tentacular  arms  long,  with  a  well-developed  club,  bearing 
large  central  and  small  marginal  suckers ;  proximal  part  of  club  with 
connective  suckers  and  tubercles.  Pen  broad,  short,  lanceolate,  much 
like  that  of  Loligo. 

HiSTiOTBUTHis  D^Orbigny,  1839. 

EMioUu,ik%»  F^masao  &  D^Orbignj)  Hiatoire  NatoreUe  dee  C^halopodes  Ao^MmaU- 
fferee,  p.  226. 
Gray,  CataL  British  Mas.,  MoU.,  vol.  i,  p.  34,  1849  (description  after  lyOr- 
bigny). 

This  genus  is  remarkable  for  having  the  six  upper  sessile  arms  united 
together  nearly  to  their  tips  by  a  thin,  elastic  membrane  or  web.    Hie 
ventral  arms  are  also  united  together  for  a  part  of  their  length,  and  tiieir 
<x>mmon  web  is  joined  to  the  great  web,  in  the  median  line,  by  a  bridle- 
like  membrane.    The  tentacular  arms  are  very  long,  and  have  expanded 
olubs,  with  a  broa<l  dorsal  keel.    As  in  Architeuthis  and  Stkenotemtku^ 
they  are  furnished  with  a  series  of  small  smooth-rimmed  suckers,  altu 
nating  with  tubercles,  on  the  proximal  part  of  the  club  and  adjacent  part 
of  the  arm,  for  the  purpose  of  uniting  the  arms  together  at  will ;  bat  in  the 
following  species  a  row  of  such  suckers  and  tubercles  also  extends  along 
one  side  of  the  club,  opposite  part  of  the  large  central  suckers.    The 
large  suckers  are  serrated,  and  alternate  in  two  rows ;  two  rows  of  large 
marginal  suckers  exist  on  one  side  and  two  rows  of  much  smaller  ones 
on  the  other.    At  the  extreme  tip  of  the  arm  there  is  a  cluster  of  small 
smooth-edged  suckers,  as  in  Ommmtrephes^  ArcMteuthiSj  &c 

The  mouth  is  surrounded  by  a  broad  buccal  membiune,  with  six 
angles  or  lobes,  but  without  suckers.  The  body  is  relatively  short,  with 
short,  bilobed  caudal  fins.  The  eyes  are  large,  and  have  distinct  lids. 
The  dorsal  bone  or  pen  is  thin,  short,  lanceolate,  and  somewhat  qruU- 
shaped,  with  a  long  blade. 
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The  species,  so  far  as  known,  are  brilliantly  colored,  having  occellated 
spots  on  raised  vermes,  in  addition  to  the  ordinary  chromatophores  of 
sqaids. 

The  two  foreign  species,  hitherto  described,  are  botli  from  the  Medi- 
terranean. 

Hiatioteutliis  CoUinsii  Verrill. 

Eistioleuthis  Collinsii  Verrill,  American  Jo  mal  of  SciencCj  vol.  xvii,  p.  241, 
March,  1879 ;  vol.  xix,  p.  290,  pi.  14,  April,  ISdO;  Traus.  Conn.  Acad.,  vol. 
V,  p.  234,  pis.  22,  27,  figs.  3,  4,  5,  pi.  37,  fig.  5,  IS^O. 
Tryon,  Manual  of  Conchology,  vol,  i,  p.  166,  1879  (description  copied  from 
the  original  one). 

Plate  XXIII,  Plato  XXIV,  figures  3-6. 

A  large  and  handsome  species,  with  the  broad,  thin,  dark-brown  web 
extending  between  and  nearly  to  the  ends  of  the  six  upper  arms.  The 
oater  surface  of  the  head  and  arms  is  covered  with  large,  slightly  raised 
warts  or  tubercles,  which  are  dark  blue  with  a  whitish  center,  specked 
with  brown ;  three  rows  extend  along  the  ventral  arms  and  two  along 
the  others  ;  a  circle  of  these  surrounds  the  eyelids,  but  the  edges  of  the 
eyeUds  are  narrowly  bordered  with  dark  brown.  Color  between  the 
warts  pale  purplish  brown,  with  small,  raised  dark-brown  si>ots,  reddish 
specks,  and  white  granules ;  web  and  inner  surface  of  arms  uniform 
dark  reddish  or  purplish  brown ;  suckers  yellowish  white,  their  pedicels 
specked  with  brown  j  tentacular  arms  light  orange-brown.  Eyes  mu- 
tilated ;  their  lids  form  a  large,  simple,  rounded  opening. 

Tentacolar  arms  slender,  about  2  feet  long  and  expanding  near  the 
end  into  a  broad,  long-oval,  sucker-bearing  portion  or  club  (Plate 
XXIY,  fig.  3),  which  is  bordered  by  a  membrane,  widest  on  the  upper 
edge ;  it  ends  in  a  tapering  tip,  on  the  back  of  which  there  is  a  thin, 
crest-hke  membrane  or  keel,  enlarging  proximally  to  its  end,  whei^  it 
forms  a  rounded  lobe.  The  most  expanded  portion  of  the  club  bears 
SLx  rows  of  suckers,  with  finely  serrate  horny  rings ;  the  two  central 
rows  contain  much  the  largest  suckers,  four  or  five  in  each ;  the  more 
central  of  these  two  rows  contains  four  suckers,  larger  than  the  rest, 
and  of  these  the  two  median  arc  largest ;  outside  of  these  two  median 
rows  are  two  regular  marginal  rows  of  nearly  equal,  medium-sized,  ser- 
rate suckers  on  the  upper  edge  ,•  and  along  the  lower  edge  of  the  club 
there  is  one  row  of  few  similar  but  smaller  ones ;  outside  ot  these  there 
is  an  incomplete  alternating  row  of  much  smaller  marginal  ones.  On 
the  lower  edge  of  the  proximal  portion  of  the  club,  extendhig  from  the 
middle  backward,  there  is  a  row  of  four  small,  smooth-edged,  unequal 
.suckers,  alternating  with  rounded,  sessile  tubercles  that  fit  into  corre- 
sponding suckers  on  the  other  arm  ;  a  row  of  similar  but  smaller  suckers 
extends  for  about  6  inches  along  the  inner  surface  in  the  median  line 
of  the  arm,  alternating  at  first  singly,  and  then  two  by  two,  with  tuber- 
cles, and  gradually  becoming  more  distant.    The  end  of  the  arm,  beyond 
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the  expanded  club,  bears  minate  serrate  suckers,  at  first  in  six  rows, 
decreasing  to  two  toward  the  end.  The  extreme  tip  bears  a  smaU  group 
of  mil. ate,  smooth-edged  suckers.  The  largest  suckers  of  the  club  are 
decidedly  constricted  below  the  margin,  and  then  swell  out  at  the  basaL 
portion.  The  edge  of  the  homy  rim  is  divided  into  very  numerous 
small,  incurved,  and  crowded  denticles,  nearly  equal  in  length,  but  i>art 
are  thickened  and  obtuse,  while  the  rest  are  more  slender  and  acute. 
Diameter  of  the  largest  suckers  6.5"" ;  of  the  largest  in  the  second  row, 
5.6"""  J  of  the  largest  in  the  lateral  rows,  3""  to  4"° ;  of  the  largest  smooth- 
rimmed  marginal  suckers,  2"*"'  to  2.5"" ;  of  the  smooth-rimmed  suckers 
of  the  wrist,  1.5""  to  2"". 

Sessile  arms  stout,  trapezoidal,  tapering  to  slender  tips,  and  bearing 
two  rows  of  numerous  suckers.  All  the  arms  on  the  left  side  are  an 
inch  or  more  longer  than  the  corresponding  right  ones.  The  dorsal  and 
ventral  arms  of  the  same  side  are  about  equal,  and  decidedly  shorter 
than  the  two  lateral  pairs',  which  differ  but  little  in  length.  Web  about 
two-thirds  as  broad  as  the  length  of  the  arms,  uniting  the  upper  three 
pairs  together,  and  as  a  narrowing  border  extending  along  their  sides 
to  the  tips.  The  lower  lateral  arms  have  a  thin,  crest-line  membrane  on 
their  outer  median  surface,  commencing  at  the  basal  fourth  and  extend- 
ing nearly'to  the  tips.  The  ventral  arms  are  united  together,  toward 
the  base,  by  a  web,  Avhich  is  also  joined  to  the  main  web,  in  the  median 
plane.  A  narrow  outer  web,  arising  from  the  outer  angles  of  the  arms, 
also  unites  all  the  arms  together  for  a  short  distance  above  their  bases- 

The  suckers  (Plate  XXIV,  figs.  5,  a,  b)  are  all  similar  in  form.  The 
larger  ones  on  the  doi*sal  arms  are,  perhaps,  a  little  larger  than  those  on 
the  lateral  and  ventral  ones.  The  largest  are  subglobular,  laterally  at 
tached,  and  gibbous  5  the  aperture  is  small,  usually  with  three  or  four  flat, 
blunt,  or  rounded  lobes  or  denticles  on  the  outer  margin,  with  none  on  the 
inner  margin.  The  pedicels  of  the  larger  suckers  are  very  stout  at  base, 
tapering  up  to  their  attachment  on  the  lower  side  of  the  sucker,  where 
they  are  small  and  slender.  The  largest  suckers  of  the  dorsal  arms  are 
5""  in  diameter;  their  apertures,  2"";  length  of  pedicels,  4"»"  to  5*™. 
The  largest  suckers  on  the  ventral  arms  are  not  so  large  as  those  on  the 
others ;  the  largest  are  4""  in  diameter.  Only  a  few  suckers  (five  or  six), 
and  these  of  very  small  size  and  nearly  in  one  row,  extend  below  thae 
level  of  the  ventral  web,  which  is  attached  along  the  inner  margin,  in- 
side the  row  of  suckers.  The  larger  ventral  suckers  are  depressed  and 
oblique,  with  a  very  one-sided  homy  ring,  which  has  a  small,  oblique 
aperture,  with  about  three  bluntly  rounded,  slightly  prominent  lobes  or 
denticles  on  the  outer  margin,  while  the  inner  margin  is  smooth. 

The  membranes  about  the  mouth  are  arranged  nearly  as  in  Omma- 
strephes.  The  mouth  is  surrounded  externally  by  a  broad,  elev^ated, 
smooth,  dark  chocolate-brown  buccal  membrane  or  collar,  which  is 
prolonged  into  six  angular  lobes,  corresponding  to  all  the  intervals 
between  the  arms,  except  those  between  the  second  and  third  pairs ; 
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this  buoctd  ooUar  is  oonneoted  to  the  interbrachial  membrane  by  six 
membranoas  bridles,  corresponding  to  the  six  lobes;  on  both  sides  of  the 
dorsal  and  ventral  bridles  are  large  poaches.  The  beak  (Plate  XXIV, 
fig.  4)  is  immediately  surrounded  by  a  thick,  fleshy,  lobed  and  wrinkled 
collar,  and  outside  of  this  by  another  less  prominent  and  less  wrinkled 
one. 

The  exposed  parts  of  the  mandibles  are  black,  the  inner  laminse 
bright  reddish  brown.  The  beak  of  the  upper  mandible  is  very  acute, 
strongly  incurved,  with  scarcely  any  distinct  notch  at  the  base  of  the 
cnttlug  edge,  but  with  a  conspicuously-excavated  V-shaped  area ;  the 
anterior  edges  of  the  alae  are  irregularly  and  slightly  denticulate  or 
crenulate.  The  lower  mandible  has  a  much  incurved  beak,  with  the 
cutting  edges  decidedly  concave,  and  a  very  small  notch  at  their  bases, 
but  with  a  broad  excavated  area  along  their  sides  and  bases;  the  ante- 
rior edges  of  the  alse  are  slightly  convex  and  form  a  very  obtuse  angle 
with  the  edges  of  the  beak  or  rostrum;  a  small,  thin  tooth  exists  just 
beyond  the  notch;  the  alae  are  broadest  near  their  inner  ends;  the 
gnJar  lamina  is  peculiar  in  having  a  prominent,  thickened,  curved,  lat- 
real  rib  on  each  side,  running  to  the  end  of  the  prolonged  and  subacute 
lateral  lobes,  and  another  dorsal  one,  running  to  the  dorsal  emargina 
tion.  Lengthof  upper  mandible,  30™*;  hight,  palatine  to  frontal,  20~»; 
hight  (or  breadth)  of  palatine,  14°™ ;  tip  of  beak  to  end  of  frontal,  22""; 
to  base  of  cutting  edge  (notch),  7.5""";  notch  to  inner  end  of  alas  (union 
with  palatine),  7.05  "*";  beak  to  posterior  lateral  border  of  ate,  13.5™; 
transverse  breadth  across  outer  side  of  alae,  9.5°*".  Lower  mandible, 
length,  23™*;  inner  ends  of  ate  to  mentuip,  22.5°'°';  tip  of  beak  to  dorsal 
border  of  gular  lamina,  17°*°*;  to  inner  ends  of  alae,  18°*";  to  notch,  8.5"°*; 
breadth  of  alsd  in  middle,  8°*°*;  greatest  transverse  breadth  across  ate, 
23» ;  across  anterior  edge,  at  teeth,  7.5"*°* ;  notch  to  uni9n  of  gular  lamina 
Mid  alee,  6.5°*";  breadth  of  gular  lamina,  12.5"*°*. 

The  odontophore  is  rather  short,  the  dorsal  portion  not  much  exceed- 
ing the  ventral  in  length;  the  lateral  membrane  is  broad  and  thin,  its 
poBteriior  border  extending  transversely  straight  across  to  the  dorsal 
fold,  nearly  at  right  angles  to  the  dorsal  portion  of  the  odontophore; 
the  dentigerous  portion,  including  a  thickened  lateral  ridge  outside 
the  teeth,  is  light  red  in  color.  Length  of  dorsal  portion,  fix)m  anterior 
bend,  8.5°*°*;  of  ventral  portion,  8°*";  breadth  of  dentigerous  zone,  3"". 

The  median  teeth  (Plate  XXIV,  fig.  6,  a)  are  short,  with  a  strongly  in- 
curved, acute  central  point,  and  with  small,  inconspicuous  or  rudimentary, 
blont,  lateral  denticles  on  each  side ;  the  inner  lateral  teeth  (b)  are  longer, 
without  a  distinct  lateral  denticle;  the  two  outer  rows  have  simple,  rather 
slender,  strongly  incurved,  acute  teeth,  the  outermost  a  little  longer 
and  more  slender.  The  plates  along  the  border  appear  to  be  so  closely 
united  as  not  to  be  easily  separated  entire;  they  form  a  continuous  but 
slight,  narrow  ridge,  which  has  an  undulated  surface.    The  membrane 
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lining  the  palate  bears  pale  yellowish,  scattered,  stoat,  not  verj'  acute, 
and  but  slightly  curved  teeth,  with  bases  not  much  enlarged;  among 
these  are  clusters  of  small,  stony,  smoothish  granules,  often  aggregated 
into  masses  of  considerable  size.  The  gular  membrane  also  bears  ag- 
gregations of  small,  smoothish,  rounded,  and  angular  granules,  with 
others  that  are  larger,  oblong,. and  oval,  smooth,  and  more  or  less  regu- 
larly arranged.    The  (esophagus  is  very  long  and  slender,  dark  colored. 

Measurements  of  Histioieuihis  CollinsiL 


Tentacular  arms,  length 

Diameter  at  base  

Breadth  of  club,  without  membrane 

Its  membranous  border 

Length  of  club 

Lenffth  of  the  slender  tip 

Of  dorsal  crest 

Length  of  dorsal  arm  of  left  side 

Of  Ist  lateral  (2d  pair) 

Of  2d  lateral  (3d  pair) 

Of  ventral  arm 

Breadth  of  lateral  arms  at  base 

Thickness 

Diameter  of  oye-opening 

Diameter  of  bead  at  base  of  arms 

Breadth  of  web  between  arms 

Diameter  of  largest  suckers  of  tentacular  mrma. 


Millimeters. 

Iiicbes. 

609  and  635 

24>BdS 

12.5 

.50 

17.5 

.70 

6.2 

.» 

69 

ITS 

31 

Lt5 

37 

1.50 

355 

14 

432 

17 

438 

17.25 

361 

11.35 

22.5 

.90 

19 

.75 

22.5 

.« 

87 

3.50 

203  to  354 

8  to  10 

6.5 

.a 

Taken  from  the  stomach  of  AUpidosaurus  ferox^  lat.  42^  49',  long.  62^ 
57',  off  Nova  Scotia,  by  Capt.  J.  W.  Collins  and  crew  of  the  schooner 
*^  Marion,"  1879. 

All  parts  back  of  the  eyes  are  absent ;  the  eyes  are  mutilated,  but  tbe 
specimen  is  otherwise  in  excellent  preservation,  even  the  web  and  suck- 
ers being  nearly  uniDJured. 

In  addition  to  the  original  specimen,  above  described,  another  speci- 
men, represented  by  the  jaws  alone,  has  been  received  by  the  United 
States  Fish  Commission  ftx>m  the  Gloucester  fisheries  (lot  843).  This 
was  obtained  on  the  Western  Bank,  off  Nova  Scotia. 

Another  beak  was  dredged  by  the  "  Fish  Hawk,"  at  station  893,  south 
of  Newport,  E.  I.,  in  372  fathoms. 

These  jaws  agree  well  in  size  and  all  other  characters  with  those  of 
the  original  specimen  (Plate  XXIV,  fig.  4). 

Family  DESMOTBUTHED^  Verrill. 

Trans.  Conn.  Acad.,  vol.  v,  p.  300,  Feb.,  1881. 

For  the  reception  of  the  genera  Desmoteuthis  V.  and  Taaniits  St,  as 
defined  below,  I  established  this  new  family,  which  had  previously  been 
confounded  with  Cranchidce  and  LoligopmUe, 

Body  much  elongated,  pointed  posteriorly;  caudal  fin  narrow,  termi- 
nal, mantle  united  to  neck  by  a  dorsal  and  two  lateral  muscular  commis- 
sures. Pen  lance-shaped,  as  long  as  the  mantle,  with  a  long^,  narrow 
shaft ;  blade  incurved  or  hooded  posteriorly.  (Esophagus  and  intestine 
very  much  elongated.  JSTidamental  glands  and  oviducts  large,  sjrmmet- 
rical.  Eyes  large,  protuberant;  lids  free  and  simple.  No  auditory 
crests.     Siphon  large,  with  neither  internal  valve  nor  dorsal  bridle. 
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Aims  with  depressed  suckers.    Tentacular  arms  with  a  well-developed 
dab,  bearing  suckers. 

DESMOTU  U  TU18  Yerrill. 

Taonius  (pars)  Steenstrup,  1861. 

Dtmoteuthis  Verrill,  Trans.  Conu.  Aca<l.,  vol.  v,  p.  300,  Feb.,  1881. 

Body  very  long,  taperiDg  backward  to  a  long,  slender,  acute  caudal 
portion.  Caudal  fin  long,  narrow,  tapering  to  a  long,  acute  tip.  Anterior 
edge  of  the  mantle  united  directly  to  the  head,  on  the  dorsal  side,  by  a 
commissure,  so  that  there  is  no  free  edge  medially,  and  the  surface  is 
continuous,  as  in  Sepiola;  the  dorsal  commissure  extends  backward  and 
diverges  within  the  mantle;  two  additional  muscular  commissures  unite 
the  lateral  inner  surfaces  of  the  mantle  to  the  sides  of  the  siphon. 
Eyes  very  large  and  prominent,  with  simple  circular  lids.  No  aquiferous 
pores.  Siphon  large  and  prominent,  with  neither  valve  nor  dorsal  bri- 
dles. Arms  small  and  short,  subequal,  with  a  basal  web  and  lateral 
membranes;  suckers  smallest  on  the  ventral  arms,  and  urceolate,  largest 
and  flatish  on  the  middle  of  the  lateral  and  dorsal  arms,  feebly  toothed. 
Pen  extending  the  whole  length  of  the  body,  very  slender  and  of  uni- 
form width  for  more  than  half  the  length,  then  becoming  broad-lanceo- 
late, the  terminal  portion  having  the  edges  involute,  forming  a  long^ 
slender  cone,  into  which  the  ovary  extends.  Nidamental  glands  l^Erge, 
symmetrically  developed  on  the  two  sides.  Gills  small,  situated  in  front 
of  the  middle  of  the  body. 

The  genus  Tdonius  was  proposed  by  Steenstrup  to  include  this  and 
T.  pavo  (Les.  sp.),  but  he  has  not,  to  my  knowledge,  definitely  defined 
the  genus.  As  T.  pavo  appears  to  be  generically  distinct  from  the  pres- 
ent genus,  I  propose  to  retain  Taonius,  with  T.  pavo  for  its  type.  By 
many  writers  T.pavo  has  been  placed  in  Loligopsis  or  Leachia.  Steen- 
stnip  himself  formerly  referred  D.  hyperborea  to  Leachia.  By  Tryon 
both  have  been  referred  back  to  Loligopsis. 

LoUgopsis^  as  defined  by  D'Orbigny,  in  1839,  included  T.  pavOj  as  well 
as  tiie  tyi>e  of  Leachia^  but  he  referred  Lamarck's  original  type  of  Loli- 
fnffis  to  the  genus,  as  amended  by  him,  only  with  doubt. 

It  seems  desirable,  therefore,  to  explain  this  confrision,  so  far  as  pos- 
sible. 

LMgcpsis  Lamarck,*  1812  and  1822,  was  based  only  on  an  imperfect 
figure,  made  by  P^ron,  of  a  small  oceanic  squid  which  had  lost  its  ten- 
tacular arms.  The  supposed  character  of  having  eight  arms  was,  for 
him,  the  only  basis  for  the  genus,  no  others  being  mentioned.  The 
species  (i.  Peronii)  was,  however,  described  very  briefly  as  a  small  squid 
with  eight  equal  arms  and  two  posterior,  distinct  caudal  fins,  and  it  was 
compared  to  Sepiola.  It  has  apparently  not  been  rediscovered  by  later 
writers,  unless  L,  chrysophihalma  D'Orb.  be  the  same  species,  which  is 
qeite  possiUe.     The  latter,  as  figured,  is  a  small,  short-bodied  species^ 

*Eitr.  de  Ooars  do  Zool.,  p.  133,  1812  (t.  lyOrb.);  Animanx  sans  Vert.,  vol.  vii,  p. 
650,1822. 
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with  distinoty  separate^  small  eauddl  finSj  ichUk  are  free  fnym  ikemdef 
the  body;  its  mantle-edge  is  also  represented  as  &ee  dorsally.  This 
evidently  is  a  generic  type  distinct  from  Taoniue  and  DesmoteitiUi. 
Indeed,  it  probably  will  be  found  not  to  belong  to  the  same/ami^, 
when  actually  studied.  Therefore,  it  seems  necessary  to  allow  the  name 
Loligopsis  to  remain  connected  with  such  small,  short-bodied  species, 
for  which  alone  it  was  originally  used.  The  genus,  in  its  original  sense, 
cannot  yet  be  regarded  as  fully  established. 

Leachia  Lesueur,  1821*  {=zPerothis  (Esch.)  Bathke,  1835),  was  also 
based  on  an  imperfect  figure  of  a  small  Pacific  Ocean  squid,  which  had 
likewise  lost  its  tentacular  arms.  The  only  generic  character  given  was, 
as  in  Lamarck's  case,  the  presence  of  only  eight  arms — a  purely  fictitious 
character.  The  type  of  this  genus  was  Leachia  cyclura  Les,  It  has  a 
more  elongated  body,  slender  posteriorly,  with  a  more  or  less  rounded 
caudal  fin,  the  two  sides  of  the  fin  completely  united  together  and  to  the 
posterior  end  of  the  body.  The  third  pair  of  arms  is  much  larger  than 
the  others.  The  anterior  dorsal  edge  of  the  mantle  is  represented  as 
free  in  all  the  figures,  but,  according  to  D'Orbigny,  there  is  an  internal 
dorsal  commissure,  and  also  two  lateral  ones.  The  visceral  asiatomy  of 
one  species  of  this  group  {L.  guttata  Grant),  which  I^Orbigny  refers, 
probably  correctly,!  to  the  original  L.  cyclura^  is  pretty  well  known,  and 
is  widely  different  from  that  of  Desmoteuthis  (see  Plate  XXIV,  fig.  1),  as 
well  as  from  that  of  TaoniuSy  so  far  as  the  latter  is  known. 

There  can  be  no  doubt  whatever  as  to  the  generic  distinotoeBS  <rf 
Leachia^  if  the  anatomy  be  taken  into  account.  (See  the  figures  of 
Grant  and  lyOrbigny.) 

Taanivs  Steenstrup,  1861  (type  T.  pavo).  This  differs  flx>ni  t2i6  two 
preceding  genera  in  its  more  elongated  fonui  narrow  caudal  fin,  &c 
From  Leaohia  and  Desmoteuthis  it  differs  in  the  form  of  its  pen.  The 
dorsal  edge  of  the  mantle  is  represented  and  described  as  firee  by  D'0^ 
bigny.    The  anatomical  characters  are  not  known. 

Dotmotoathis  h jperboraa  V  eiriU. 

Leaohia  k^perbarea  Steenstrap,  Kongelige  DaoBkeVideiiak.  Selak.  8krifter»  bt^ 

ToL  iy,  p.  200y  1856  (sep.  copies,  p.  16). 
Taoniui  hyperboreu$  Steenst.,  Orenigt  Egl.  Danske  Yidenak.  Selak.^  FochaDd- 

UngeTy  1861,  p.  83. 
YeiTm,  Amer.  Jonm.  SoL,  vol.  zvU,  p.  243,  1879;  vol.  six,  p.  290^  1S80. 
LoU§op$U  hfpcHwr^ua  Tryon,  op.  cit.,  p.  102  (inaooniftte  tranBlatinti,  aftar 

Steenstrap). 
Demaoteuthii  hyiperhorea  YeiiiU,  TranB.  Ck>im.  Acad.,  voL  v,  p.  302,  pL  97,  fig*. 

1,  2,  pL  29,  fig.  1,  Feb.,  1881. 

Plate  XXIY,  figures  1-3.    Plate  XXY,  fignies  1,  2  (anatomy). 
9.  Body  Yery  long,  tapering  gradually  backward,  and  ending  in  a 

*  Journal  PhUad.  Acad.,  toL  ii,  p.  89,  pi.  2. 

t  Try  on  oiitioizes  this  deteimination  becanse  Lesueur  "describes  aad  flgnxM  ft 
smooth  species,"  while  X.  guttata  has  two  rows  of  ourions  tubercles  on  iho  vmUral  tU§. 
But  as  Lesueur  only  describod  a  figure  of  the  donol  ewfaceg  his  oljeotioii  to  this  idaoli- 
fioation  is  absurd. 
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long,  slender,  acate  tail ;  mantle  soft  and  flabby,  with  a  capacious  bran- 
chial cavity ;  anterior  dorsal  edge  advancing  somewhat  in  the  middle 
and  directly  united  to  the  head,  so  as  to  leave  no  free  edge  medially,  by  - 
a  rather  wide  commissural  band,  the  sides  of  which  diverge  as  they 
extend  backward  within  the  mantie.  Gaudal  fin  long,  narrow,  lanceo- 
late, narrowly  acuminate  to  a  very  long,  acute  tip ;  the  anterior  inser- 
tions are  wide  apart,  and  the  anterior  border  is  rounded.  Head  short 
and  small,  exclusive  of  the  eyes,  which  are  very  large,  globular,  and 
prominent,  their  lower  sides  in  contact  beneath  the  head ;  openings 
roond,  looking  somewhat  downward;  pupils  large  and  round;  lids  thin 
and  simple.  Siphon  very  large  and  prominent,  extending  forward  be- 
tween the  eyes, but  without  a  special  groove;  dorsal  surface  firmly 
united  to  the  head  by  a  thick  commissure,  leaving  about  half  the  length 
free;  opening  large,  without  any  valve. 

Arms  comparatively  small  and  short,  none  of  them  complete  in  our 
specimen  except  those  of  the  third  and  fourth  pairs,  which  are  nearly 
eqoal  in  length,  the  ventral  ones  a  little  the  shortest  and  most  slender; 
the  dorsal  and  second  pairs  of  arms  have  lost  their  distal  portions,  but 
the  parts  of  the  dorsal  arms  remaining  correspond  in  size  with  the 
ventral  ones,  and  those  of  the  second  pair  with  the  third  pair.  The 
arms  are  all  united  together  by  a  thin,  delicate  basal  web,  which  extends 
up  some  distance  between  the  arms  (farthest  between  the  dorsal  pair), 
and  then  runs  along  the  sides  of  the  arms,  as  broad,  thin  marginal 
membranes,  to  the  tips.  Suckers  of  the  vential  arms  smaller  and  dif- 
ferent in  form  from  those  of  the  others,  all  of  them  being  urceolate,  with 
narrow  apertures,  surrounded  by  a  slightly  enlarged  border,  and  ha\iug 
small  horny  rings,  with  the  edge  entire,  or  nearly  so,  on  the  proximal 
suckers,  but  on  the  smaller  ones,  toward  the  tip,  with  a  few  broad,  blunt 
teeth  on  the  outer  edge.  On  the  dorsal  and  lateral  arms  the  basal  suck- 
ers are  ventricose  and  urceolate,  like  those  of  the  ventral  arms,  but  along 
the  middle  portion  of  these  arms  the  suckers  become  much  larger,  and 
have  a  broad,  shallow  form,  with  wide  apertures  and  expanded  bases ;  the 
homy  ringsof  these  larger  suckers  are  divided  into  several  broad,bluQtly 
rounded  teeth  on  the  outer  edge;  toward  the  tips  of  the  arms  the  smaller 
suckers  again  become  deeper,  with  more  contracted  apertures,  and  with 
a  few  more  prominent  denticles  on  the  rings. 

Outer  buccal  membi*ane  with  seven  obtuse  angles,  and  united  to  the 
arms  by  seven  bridles,  or  commissures,  of  which  the  upper  one  is  double. 
Exposed  part  of  the  beak  black;  mandibles  very  acute,  strongly  in- 
curved. 

Pen  very  thin  and  narrow,  and  of  nearly  uniform  width  (4°*°*)  for  more 
than  half  its  length ;  at  about  four-sevenths  of  its  length  fi'om  the 
anterior  end  it  gradually  expands  laterally  into  a  broad,  very  thin,  lan- 
ceolate form,  becoming,  opposite  the  broadest  part  of  the  fin,  30'»™  wide, 
with  very  delicate  lateral  expansions  and  with  a  pretty  strong  dorsal 
keel;  £arther  back  it  tapers  and  is  very  acuminate,  the  lateral  margins 
8.  Miss.  5» ^22 
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becoming  involate,  so  as  to  form  a  very  long,  slender,  acute,  tenmoal, 
hollow  cone,  extending  to  the  tip  of  the  taiL  The  anterior  end  is  ob- 
tusely rounded  and  thin;  a  short  distance  fh>m  the  anterior  end  tiiere 
are  two  thin  lateral  processes,  directed  forward^  to  which  the  commis- 
sural muscles  were  attached  (Plate  XXV,  figure  2), 

Color  of  entire  body,  siphon,  and  caudal  fin  dark  brown,  thickly 
covered  with  large,  roundish,  unequal  spots  of  darker  brown  and  paler 
brown,  intermixed;  head,  eyes,  arms,  and  web  dark  brownish  purple, 
with  crowded  crhomatophores;  suckers  yellowish. 

Total  length,  to  end  of  lateral  arms,  16  inches ;  to  dorsal  edge  of 
mantle,  13  inches;  length  of  head,  1  inch;  diameter  of  eye,  1  indi; 
length  of  caudal  fin,  5  inches;  its  breadth,  1.80  inches.* 

Meanurementi  (in  mUUwieteri). 


Length  to  tip  orUt«nl 

Length  to  ba«e  of  arms 

Length  to  baae  of  mantle,  above 

Length  of  candal  fin 

Breadth  of  candal  fin 

Diameter  of  body 

Diameter  of  eye    

Leogthof  Sdpair  of  anna. 

Length  of  ventral  arms 

Diameter  of  largest  snokers  of  lateral 

Length  of  p<'n 

Of  anterior  linear  portion 

Of  posterior  lanceolate  part 

Breadth  of  anterior  portion 

Breadth  of  lanceolate  part 


A$. 

IL 

410 

854 

890 

"iTo 

127 

m 

46 

IS 

57 

25 

36 

56 

68 

52 

SB 

8 

5 

330 

180 

150 

8 

80 

▲  is  the  specimen  described  above ;  B  is  the  specimen  described  bv  Steenstmp  finom  Greealaad. 
T*e  latter  had  the  dorsal  anna  40"«"  long ;  2d  pair  SO"^ ;  tentacolar  arms  68  and  70"",  reapeottvely.  Tbs 
larper  size  of  the  suckers  of  the  latter  may  indicate  that  it  was  a  male. 

Onr  specimen  was  taken  near  the  northern  edge  of  the  Oolf  Stream, 
West  long.  66^,  by  Thomas  Lee,  of  the  schooner  "  Wm.  H.  Oaks,^  Janu- 
ary, 187t,  and  by  him  presented  to  the  T7.  S.  Fish  Commission.  Baffin'^ 
Bay,  STorthem  Greenland  (Steenstmp). 

Kotes  an  the  vUeeral  wiuxtowy. 

Plate  XXV,  figure  1. 

The  only  specimen  of  this  species  obtained  had  the  internal  orguis 
considerably  iigmred,  bat  the  anatomy  is  so  nnlike  that  of  the  more 
common  genera  of  squids  that  it  seemed  to  me  desirable  to  figore  sach 
parts  as  are  preserred. 

This  specimen  is  a  female,  and  the  large  nidamental  glands  (x',  jsr, 
osa^)  are  symmetrically  developed  on  the  two  sides;  these  are  swoll^i, 
{voluminous  organs,  composed  of  great  numbers  of  internal  lamellae; 
ithe  anterior  ones  (a/)  occupy  the  region  around  and  in  front  of  the 

*  Some  of  these  measureineBits  am  slightly  larger  than  those  originally  giyen.  This 
J8  daetto  the  fact  that  the  «peciinen  has  been  kept,  since  first  received,  In  somewhmt 
weaker  alcohol,  and  has  beeome  more  relaxed  in  conseqaence  of  this,  combined  with 
repeated  handling. 
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bases  of  the  gills,  extending  forward  and  having  an  oblique,  oblong  open- 
ing {<yp^  op^)  on  the  outside  of  the  anterior  ends;  the  posterior  ones  {xx^ 
xx')  are  behind  the  gills  and  cover  the  branchial  auricles;  the  oblique, 
sliMike  opening  is  on  the  outer  side  of  the  posterior  ends;  the  gland  on 
the  left  side  {xx')  was  mutilated;  the  posterior  vena  cava  in  front  of  r' 
passes  through  the  center  of  the  posterior  gland  {xx).  The  ovary  (ov) 
is  a  very  long  organ,  attached  to  the  stomach  {s)  and  to  the  sides  of  its 
long  ccecal  appendage;  it  extends  far  backward  to  near  the  tip  of  the 
tail,  occupying  the  concavity  of  the  pen  (jp);  it  consists  of  great  num- 
bers of  small  clustered  folicles;  connected  with  its  anterior  end,  and 
attached  to  the  stomach,  there  is  a  convoluted  tube,  probably  an  oviduct, 
not  well  shown  in  the  figure;  connected  with  and  opening  into  the  intes- 
tine, near  its  origin,  there  is  a  firm,  roundish  organ,  with  internal  lamellse, 
perhaps  a  part  of  the  stomach  or  gizzard  (fig.  1,  s).  The  stomach  was 
much  mutilated,  so  that  its  form  could  not  be  certainly  made  out  What 
appears  to  have  been  a  portion  of  the  stomach,  or  else  the  anterior  part 
of  the  ccecal  appendage  («,«),  had  a  cavity  lined  with  numerous  longitudi- 
nal folds ;  from  this  a  very  long,  saccular,  coocal  appendage,  longitudinally 
plicated  within  {8'%  runs  back,  along  the  ovary,  into  the  caudal  cavity  of 
the  pen.  The  oesophagus  had  been  destroyed.  The  intestine  (7,  h)  is 
very  long  and  slender,  internally  longitudinally  plicated,  and  externally 
covered  along  nearly  its  whole  length,  on  one  side,  by  close  groups  of 
small  glandular  folicles  {I,  I) ;  the  terminal  portion  is  closely  attached  to 
the  ventral  edge  of  the  small,  smooth,  firm,  compressed,  oblong-ovate 
liver  (i),  and  its  free,  stout  anal  end  (k)  is  provided  with  two  slender, 
tapering  cirrL  The  ink-sac  {%')  is  small,  pyriform,  between  the  front 
part  of  the  liver  and  the  rectum. 

The  giUs  {g^  g)  are  small  and  short,  situated  fyr  forward,  and  con- 
nected to  the  ventricle  of  the  heart  (fl)  by  long  afTerent  vessels  (feo); 
the  branchial  auricles  (on,  au)  are  rounded,  without  terminal  capsules; 
the  ventricle  of  the  heart  (H),  as  preserved,  is  small  and  four-lobed,  the 
largest  lobe  directed  forward  and  passing  into  the  anterior  aorta.  The 
condition  of  the  si>ecimen  did  not  permit  the  circulation  to  be  much 
studied.  The  two  large,  fusiform,  cellular  organs  (r',  r*)  are  probably 
renal  in  nature;  their  interior  is  ^ed  with  large,  irregular  cavities  or 
lacunas,  which  appear  to  be  connected  wltti  the  posterior  venae  cavee  {v&'). 

TAONIUS  Steeostrap  (resMot^d). 

LoUgo  (pan)  Lesnenr,  Jonm.  Philad.  Acad.,  vol.  ii,  p.  96, 1821. 
LoUgopm  (pars)  D'Orbigny,  C^ph.  Ac^tab.,  p.  320  (mm  Lamarck). 

Gray  (para),  Catal.  Moll.  Brit.  Mns.,  vol.  i,  p.  39,  1849. 
Taimius  (par$)  Steenstnip,  Oversigt  Kgl.  Danske  Vidensk.  Selek.  Forh.,  1861,  pp.  70,. 

85. 
TtmUu  Verrffl,  Trans.  Conn.  Acad.,  vol.  t,  p.  306,  Feb.,  18S1. 

This  genus  seems  to  bear  about  the  same  relation  to  BesmotevikiB  that 
Roma  does  to  Sepiola.  Its  relations  with  Loligopsia  and  Leaehia  have 
aheady  been  discussed  (pp.  301, 302).    The  body  is  short-pointed  pos- 
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teriorly.  The  candal  flu  is  long-cordate,  but  not  slender-pointed.  The 
pen  is  lance-shaped,  the  anterior  portion  being  long,  narrow,  of  nearly 
uniform  width;  posterior  end  broad-lanceolate,  short-pointed  posteriorly, 
and,  according  to  the  figures,  without  a  cone  at  the  tip.  The  anterior 
dorsal  edge  of  the  mantle  is  represented  as  free  externally,  but  there  is 
a  dorsal  commissure  within  the  mantle-cavity,  and  a  lateral  one  on  eadi 
side.  Arms  short,  subequal;  suckers  flat,  denticulate,  those  of  the 
tentaeles  with  sharp,  incurved  teeth.  Eyes  large,  globular,  prominent; 
lids  free  and  simple. 

Siphon  with  neither  valve  nor  dorsal  bridle.    "So  external  ears,  nuchal 
crests,  nor  cephalic  aquiferous  pores. 

Taonitis  pavo  Steenstrnp. 

LoUgo  pavo  Lesneor,  Journal  Aoad.  Nat.  Science  Philad.,  yoL  ii,  p.  93,  with 

a  plate,  1821. 
LoligopBia  pavo  F^roesac  &  D'Orb.,  C^pb.  Ac^tab.,  p.  3^1,  Calmars,  pL  6,  figs. 
1-4  (after  Lesnear) ;  Lollgopsis,  pi.  4,  figs.  1-8  (details,  original). 
Binney,  in  Gould's  Invert.  Mass.,  ed.  2,  p.  309  (but  not  the  figure,  pi.  26). 
VerriU,  Amer.  Jonm.  Sd.,  vol.  xlx,  p.  290, 1880. 

Tryon,  Amer.  Mar.  Concb,  p.  9,  pi.  1,  fig.  3  (after  Le8aenr);-Man.  Concb., 
voL  i,  p.  163,  pi.  68,  fig.  252,  pi.  69,  fig.  253, 1879  (descr.  from  Gray,  figaiet 
from  Lesueur  and  D'Orb.). 
Taonius  pavo  Steenst.,  Oversigt  Kgl.  Danske  Vidensk.  Selsk.  Forh.,  1861,  pp. 
70,  85. 
VerriU,  Trans,  Conn.  Acad.,  voL  v,  p.  306,  Feb.,  1881. 

This  species  differs  externally  from  the  preceding  in  having  a  much 
shorter,  obtuse^  oblong-cordate  fin,  instead  of  a  long,  slender,  pointed 
one,  and  by  its  very  distinct  coloration.  According  to  Lesaeor,  the 
general  color  is  carmine-brown,  the  mantle,  head,  and  arms  "  covered 
on  every  part  with  very  large  ocellations,  which  are  connected  together 
by  smaller  intermediate  ones."    Length  of  mantle,  10  inches. 

Sandy  Bay,  Mass.  (Lesueur).  Newfoundland  (Steenstrup).  Off  Ma- 
deira (D'Orbigny). 

No  instance  of  the  occurrence  of  this  oceanic  species  on  the  New 
England  coast  has  been  recorded  since  the  original  specimen  was  de- 
scribed by  Lesueur  in  1821.  The  circumstances  connected  with  the  his- 
tory of  his  specimen  are  such  as  to  render  it  not  improbable  that  some 
interchange  of  labels  had  occurred  in  his  case.  Therefore,  the  New 
England  habitat  for  this  species  needs  confirmation. 

Lesueur's  statement  (loc.  cit,  p.  04)  is  that  when  at  Sandy  Bay,  Mass. 
(on  Cape  Ann),  in  1816,  he  saw  a  '^  great  number''  of  squids  {^^lK>Uff08^) 
that  had  been  taken  by  the  fishermen  for  bait,  and  that  ^'  the  beautifdl 
color  with  which  they  were  ornamented  induced  me  to  take  a  drawing 
of  one  immediately,  but  not  then  having  leisure  to  complete  it,  I  took  a 
specimen  with  me  to  finish  the  drawing  at  my  leisure.  But  reoeDtly  [in 
1821],  upon  comparing  this  specimen  with  my  drawing,  I  was  much  sur- 
prised to  perceive  that  I  had  brought  with  me  a  very  distinct  species 
from  that  which  I  had  observed  [0,  Ulecebrosus].    I  mention  this  circum- 
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stance  to  explain  the  cause  of  the  brevity  of  the  following  description 
[of  0.  illecebrosus]  taken  from  my  drawing."  The  drawing  was  also  in- 
accurate for  the  same  reason. 

MTOPSZDJB  D'Orbiguy. 

Eyes  without  regular  lids,  the  integument  of  the  head  extending  con- 
tinuously over  the  eye,  and  becoming  transparent  over  the  pupil  of 
the  eye.  In  some  genera  {Rossia,  &c.)  there  is  a  thickened  fold  of  skin 
below  the  eye,  constituting  a  sort  of  false  lower  eyelid.  Pupil  crescent- 
shaped.  A  small  mucous  pore  in  front  of  the  anterior  edge  of  the  eye, 
connected  with  the  orbital  cavity. 

Family  LOLIGINID^. 

Tsutkid^B  (pars)  Owen,  Proc.  Zool.  Soo.  London,  p.  285,  1847. 
JMigidat  EKOrbigny,  C6ph.  Ac^tab.,  p.  297,  1848. 
Loligida  (part)  Gray,  CataL  MoU.  Brit  Mas.,  vol.  i,  p.  66,  1849. 
LoliginidcB  {pars)  H.  &  A.  Adams,  Genera,  MolL,  vol.  i,  p.  35. 

Body  more  or  less  elongated,  cylindro-conical.  Fins  elongated,  united 
and  acute  x>osteriorly,  sometimes  extending  the  whole  length  of  the 
body.  Pen  large,  extending  the  whole  length  of  the  mantle,  with  an 
acute,  short,  i>en-like  anterior  shaft,  and  a  broader,  thin,  lanceolate 
blade.  Connective  cartilages  of  the  mantle  three,  movable.  Eyes  with- 
out a  thickened  false  lid.  Siphon  provided  with  an  internal  valve,  and 
attached  to  the  head  by  a  dorsal  bridle.  Nuchal  crests  about  the  ears 
well-developed.  Tentacular  club  large,  with  four  rows  of  denticulated 
suckers  on  the  middle  portion.  Homy  rings  of  the  suckers  encircled 
externally  by  a  raised  median  ridge. 

On  our  coast  this  family  is  represented  only  by  the  genus  Loligo,  At 
Bermuda  and  in  the  West  Indies  a  species  of  8epioteu(kis  occurs,  which 
will  probably  hereafter  be  found  on  our  southern  coast.  In  the  latter 
the  fins  extend  along  the  whole  length  of  the  mantle. 

LOLIOO  Lamarck,  1779. 

LoUgo  {pan)  Lamarck,  Syst.  Anim.  sans  Yert.,  p.  60,  1801. 
Pteroteuikia  (Bubgenns)  Blainville,  Man.  Malac.,  p.  367, 1835. 
UUgo  (restricted)  IVOrbigny,  C^ph.  Ac^tab.,  p.  305,  1848. 
VerriU,  Trans.  Conn.  Acad.,  voL  v,  p.  307,  Feb.,  1881. 

Body  elongated,  tiering  to  a  point  behind ;  anterior  edge  of  mantle 
firee  dorsally,  and  prolonged  into  a  lobe,  corering  the  end  of  the  pen. 
Caudal  fin  posterior,  elongated-rhomboidal,  united  tOc  the  sides  of  the 
body  to  the  i>osterior  tip.  Mantle  connected  to  the  neck  by  a  dorsal 
and  two  lateral  connective  cartilages ;  lateral  cartilages  of  the  mantle 
simple  longitudinal  ridges;  corresponding  cartilages,  on  the  base  of  the 
siphon,  irregularly  orate,  with  a  median  groove.  Pen  as  long  as  the 
mantle,  anteriorly  narrow,  with  a  central  keel  and  two  lateral  ridges ; 
P'>steriorly  broad,  thin,  lanceolate,  concave,  but  not  involute.  Head 
1  ther  large;  eyes  without  lids,  covered  with  transparent  skin,  pupil 
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crescent-shaped,  encroached  upon  dorsally  by  the  iris ;  a  small ; 
pore  iu  front  of  the  eyes  -,  behind  the  eyes,  on  each  side,  there  is  an 
oblique  transverse  and  two  longitadinal,  erect,  thin  crests,  in  rdaUoQ 
with  the  ears.  Siphon  situated  in  a  shallow  groove,  united  to  the  head 
by  a  pair  of  dorsal  bridles,  and  fiirnished  with  a  large  internal  valve 
Six  buccal  aquiferous  pores,  and  a  pair  of  branchial  pores,  one  on  each 
side,  between  the  bases  of  the  third  and  fourth  pairs  of  anus.  Bucoal 
membrane  with  seven  elongated  points,  covered  on  their  inner  sorfaoes 
with  small  suckers ;  in  the  female  with  a  special  organ  (Plate  XXVI, 
fig.  4,  8)y  below  the  beak,  on  the  ventral  side,  for  the  attachment  of  the 
spermatophores. . 

Sessile  arms  angular;  basal  web  rudimentary  or  none;  suckers  in  two 
rows,  oblique,  deep  cup-shaped;  horny  rings  toothed  on  the  broad  side, 
and  surrounded  with  a  median  ridge.  Male  with  one  of  the  ventnl 
arms  (usually  the  left)  hectocotylized,  near  the  tip,  by  an  enlargemenl 
of  the  bases  of  the  pedicels  of  tiie  suckers  and  a  decrease  or  disajipear- 
ance  of  the  cups.  Tentacular  arms  long  and  strong,  with  an  expanded 
club,  provided  with  inarginal  membranes  and  a  dorsal  keel ;  sackers, 
on  the  widest  part,  usually  in  four  rows,  those  in  the  two  central  rows 
larger,  broad>urceolate;  smaller  ones  cover  the  proximal  and  distal  por- 
tions;  no  connective  suckers  on  tlie  club  or  along  the  arm.  Sui^er- 
rings  surrounded  externally  by  a  raised  band. 

Oviduct  large,  developed  only  on  the  left  side.  Nidamental  glands 
large  in  fh)nt  of  heart  Eggs  in  fusiform,  gelatinous  capsules,  attached 
by  one  end,  and  usually  radially  united  into  large  dusters. 

LoUgo  Pealei  Lesnenr  (t^fpicof/omi). 

Xo^oPeaM  Lesaenr,  Jonm.  Acad.  Nat.  Sol.  Philad.,  toL  ii,  p.  92,  pL  8^  ISSL 
Loligo  PeaUi  BlainviUe,  Diet.  Set  Nat.,  vol.  xxvii,  p.  144, 1823. 
F^rassao  &  IVOrbigny,  C6ph.  Ac^tab.,  p.  311,  Calmare,  pL  11,  figs.  1-^ 

pi.  20,  figs.  17*21  (details). 
Gray  (PealU),  Catal.  MolL  Brit.  Mus.,  vol.  i,  p.  71, 1849. 
Binney,  in  Ooald's  Invert.  Mass.,  ed.  2,  p.  514,  pi.  25,  figs.  339,  340  (figvn 

eironeonsly  referred  to  O.  Bmrlramim), 
Verrill  (Peolti),  Beport  on  Invert.  Vineyard  Sd.,  pp.  440,  635  (sep.  oqpiflB,  yi 

341),  pL  20,  figs.  102-105, 1877. 
Tryon  (PedlU),  Man.  Conch.,  vol.  i,  p.  142,  pi.  51,  figs.  133-140  (figs,  inm 

F6r.  &  jyotb.  and  Dekay). 
Verrill,  Amer.  Jonm.  Sci.,  voL  iii,  p.  281, 1872 ;  Araer.  Natnralist,  vol.  via, 
p.  170  (habits);  Amer.  Jonm.  Soi.,  vol.  zix,  p.  892, 1880(de8cr.)  (Pteio); 
Trans.  Conn.  Acad.,  voL  v,  pp.  308-340,  pL  29,  figs.  1-4,  pL  37,  figs.  KX 
pL  39,  fig.  4,  pL  40,  pL  45,  figs.  3,  4, 1881. 
Brooks  (Pealii)y  Develop,  of  the  sqnid,  in  Anniver.  Mem.  Boston  Soc  Kat 
Hist  pi.  1-3,  March,  1881  (embryology). 
LeUgo  pmnetata  Dekay,  Nat.  Hist.  N.  T.,  MoUnsca,  p.  3,  pL  1,  fig.  1,  ISO 
(yonng). 
Binney,  in  Qonld's  Invert.  Mass.,  p.  513  (after  Dekay). 
Tryon,  Amer.  Mar.  Conch.,  p.  14,  pL  43^  figs.  JO,  11  (after  Ddnj). 
Variety  horcalit  VerrilL 

Loligo  PeaUi  var.  horealis  Verrill,  Amer.  Jounu  ScL,  voL  zix,  p.  89^  1880. 
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LoUgo  Pealei  Lesaeur— (Continned). 
Yariety  pallida  YeTTiU, 

Loligo  pallida  Verrill,  Rep.  Invert.  Viney.  ScL,  in  Rep.  U.  8.  Com.  Fish  and 
Fisheriee,  voL  i,  p.  635  [341],  pi.  20,  figs.  101,  101  a,  1874. 
Tryon,  Man.  Conch.,  p.  143,  pi.  52,  figs.  141, 142  (descr.  and  figs,  copied  £rom 

preceding). 
Verrill,  Amer.  Joum.  Sci.,  voL  xix,  p.  292,  1880. 
Loligo  PealeiYfxr,  palUda  Verrill,  Trans.  Conn.  Acad.,  vol.  v,  p.  317,  pi.  28,  figs. 
1-6,  1881. 

Plate  XXVI,  figures  1-4.    Plate  XXVII,  figures  1^  (pens).    Plate  XiX VIII,  figures  1-9, 
Plate  XXIX  (anatomy^).    Plate  XXX  (young).     Plate  XXXI,  figures  1-3.  Plate 
XXXII,  figure  2  (anatomy  9 ). 

Body  rather  elongated,  more  or  less  stout,  according  to  state  of  disten- 
tion or  contraction,*  tapering  backward  to  a  moderately  acute  posterior 
end,  more  acute  in  the  male  than  in  the  female.  Caudal  fin  long-rhom- 
boidal,  with  the  outer  angles  very  obtusely  rounded,  and  varying, 
according  to  age,  in  the  ratio  of  its  length  to  its  breadth,  and  greatly, 
also,  in  the  proportion  that  its  length  bears  to  that  of  the  mantlet  The 
length  of  the  caudal  fln,  in  proportion  to  that  of  the  body  (mantle), 
although  variable,  normally  increases  with  age,  even  after  sexual  matur- 
ity. In  this  species,  with  specimens  having  the  mantle  from  100>°i°  to 
125™"  long,  the  ratio  of  the  fln  to  the  mantle  usually  varies  from  1 : 1.80 
to  1 : 1.90 ;  with  the  mantle  150°»"  to  175™™  long,  the  ratio  usually  becomes 
1: 1.65  to  1 : 1.75;  in  the  largest  specimens,  with  the  mantle  260™™  to 
400™™  long,  the  ratio  varies  from  1 : 1.50  to  1 : 1.65,  rarely  becoming 
1 : 1.75.  The  ratio  of  the  breadth  of  the  caudal  fln  to  the  length  of  the 
mantle,  in  the  larger  male  specimens,  ranges  from  1 : 2.12  to  1 : 2.40, 
varying  considerably  according  to  the  mode  of  preservation;  in  the 
larger  females  it  varies  fh>m  1 : 1.70  to  1 : 2.12. 

The  anterior  ventral  edge  of  the  mantle  recedes,  in  front  of  the  siphon, 
in  a  broad  curve,  leaving  an  obtuse  angle  at  either  side,  opposite  the 
lateral  cartilages;  from  these  angles  it  again  recedes,  on  the  sides,  in  a 
concave  line,  and  then  projects  considerably  forward,  forming  a  promi- 
nent median  dorsal  lobe,  which  gradually  tapers  from  the  base,  and 

*  The  mantle,  -wlien  the  gill-cavity  is  distended  with  water,  has  a  larger  size  than 
when  the  water  is  expelled  hy  the  contraction  of  its  waUs,  which  is  usually  the  con- 
dition in  which  specimens  die.  Moreover,  when  the  large  stomach  is  distended  with 
food,  and  when  the  ovary  is  distended,  in  the  breeding  season,  with  eggs,  the  form  is 
stOQter  than  usual. 

t  This  variation  is  largely  independent  of  sex,  and  is  due  partly  to  the  ordinary 
changes  during  growth,  partly  to  the  condition  of  the  muscular  tissues  at  the  time  of 
death,  and  partly  to  the  effects  of  the  alcohol  in  which  they  have  been  preserved. 
These  latter  causes,  in  the  case  of  preserved  specimen8,more  or  less  obscure  the  effects 
of  growth  in  causing  the  proportions  to  change. 

The  most  marked  effect  of  strong  alcohol  is  to  reduce  the  diameter  of  the  body  and 
the  breadth  of  the  caudal  tin  to  a  proportionally  far  greater  extent  than  it  does  the 
length  of  the  mantle  and  fin.  Therefore,  with  specimens  that  have  been  preserved 
in  too  strong  alcohol,  the  females  resemble  the  males  in  form,  and  the  males  often  look 
like  a  different  species,  on  accoont  of  their  unnaturaUy  long  and  narrow  flzis  and  very 
dender  bodies. 
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then  ratbcr  suddeuly  narrows  to  a  point,  over  the  end  of  the  pen;  the 
point,  wbcu  in  its  normal  position,  reaches  as  for  forward  as  the  poste- 
rior border  of  the  eye,  or  even  beyond  it.  Dorsal  connective  cartilage 
long,  tapering  backwards,  with  a  very  prominent,  broad  dorsal  ked; 
the  anterior  end  is  free  and  shaped  like  the  end  of  the  pen.  Siphon 
large,  rounded  anteriorly,  with  a  broad,  bilabiate  opening;  lateral  carti- 
lages (Plate  XXIX,  fig.  1,/)  long  and  narrow,  subacute  anteriorly,  pos- 
terior end  with  a  thin,  rounded  outer  lobe ;  median  groove  narrow.  Tlie 
connective  cartilages  of  the  mantle  (fig.  1,  f)  are  simple  longitudinal 
ridges,  fading  out  gradually  posteriorly.  Head  moderately  large,  usually 
narrower  than  the  mantle,  smaller  in  the  male  than  in  the  female;  eyes 
large;  nuchal  crests  (fig.  1,  b)  above  the  ear,  formed  by  longer  upper, 
and  shorter  inferior,  oblique,  longitudinal  membranes,  the  two  united 
by  a  doubly  curved  or  V-shaped  membrane,  having  its  angle  directed 
forward,  the  whole  having  a  rude  W-shaped  form. 

Arms  large,  stout,  the  three  upper  pairs  successively  longer;  the  veo- 
tral  ones  a  little  shorter  than  the  third  pair,  and  a  little  longer  than  the 
second  pair.  All  the  arms  have  narrow,  thin  marginal  membranes, 
strengthened  by  strong  transverse  muscular  ridges^  The  first  and 
second  pairs  of  arms  are  trapezoidal  at  base;  third  pair  stouter,  com- 
pressed, with  a  keel  on  the  middle  of  the  outer  side.  Suckers  in  two 
regular  ix)ws  on  all  the  arms,  deep,  very  oblique,  largest  on  the  lateral 
arms;  those  on  the  ventral  arms  are  smaller,  but  otherwise  similar. 
Homy  rings  yellowish  or  brownish  (white  when  fresh),  strong;  on  the 
larger  proximal  suckers  the  outer  or  higher  side  is  divided  into  ^x>ut 
six  broad,  flattened,  incurved  teeth,  which  are  blunt,  subtruncate,  and 
sometimes  even  emarginate  at  tip,  remainder  of  margin  nearly  evm; 
the  smaller  suckels,  toward  the  tips  of  the  arms,  have  the  teeth  longer, 
much  more  slender,  and  more  acute. 

The  tentacular  arms  (Plate  XXVI,  fig.  2)  with  finesh  specimens,  in  foil 
extension,  may  reach  back  nearly  to  the  end  of  the  body ;  with  preserved 
specimens  they  seldom  extend  beyond  the  middle  of  the  caudal  fin; 
they  are  rather  slender,  compressed,  with  anarrow,  thin  membranous ke«l  • 
along  the  outer  edge,  becoming  wider  at  the  club ;  on  the  distal  half 
of  the  club  it  is  much  wider  and  runs  a  little  obliquely  along  the  back 
part  of  the  upper  side,  whore  it  is  usually  folded  down  against  the  side, 
its  inner  surface  being  whitish.  The  dub  is  rather  broad  tmd  thick, 
with  a  wide,  scalloped  marginal  membrane  along  each  edge;  these  mem- 
branes are  strengthened  by  transverse  muscular  ridges,  which  commence 
between  the  large  central  suckers  and  fork  at  the  pedicels  of  the  marg» 
nal  ones.  Along  the  center  of  the  club  there  are  two  alternating  rows 
of  largo,  broad,  depressed  suckers,  about  seven  in  each,  with  a  tew 
smaller  ones,  of  the  same  series,  at  both  ends;  alcmg  each  edge,  alter- 
nating with  the  large  suckers,  there  is  a  row  of  smaller  and  more  oblique 
marginal  suckers,  about  half  as  large.  The  proximal  part  of  the  dub 
bears  only  a  few  small  denticulated  suckers;  the  distal  part  bears  a 
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large  number  of  small,  sharply  denticulated,  pedicelled  suckers,  crowd- 
edly  arranged  in  four  rows ;  close  to  the  tips  of  the  arms  about  twenty 
of  the  small  suckers  have  smooth  rims  and  very  short  pedicels,  but  are 
still  in  four  rows.  The  large  suckers  vary  greatly  in  relative  size,  accord- 
iDg  to  ago,  sex,  season,  and  locality  (Plate  XXXI,  Hgs.  1, 2,  3) ;  they  are 
alittlo  higher  on  one  side  than  on  the  other,  with  a  broad  aperture,  sur- 
rounded by  a  homy  marginal  ring,  which  is  divided  all  around  into 
sharp,  unequal  teeth,  which  are  larger  on  the  outer  side  (Plate  XXVIII, 
figs  3,  4,  c,  c);  usually  one  minute  sharp  tooth  stands  between  two 
laiiger  ones,  and  these  sets  of  three  stand  between  still  larger  and  less 
acute  ones;  the  horny  ring  is  surrounded  by  a  wide,  thick,  soft  marginal 
membrane;  below  the  border  a  groove  surrounds  the  sucker,  and  below 
this  there  is  a  basal  swelling,  equaling  or  exceeding  the  margin  in  diam- 
eter. The  smaller  marginal  suckers  (Plate  XXVIII,  figs.  9,  9  a)  have 
the  aperture  more  oblique  and  the  horny  ring  much  wider  on  the  outer 
side,  with  its  outer  sharp  marginal  teeth  longer  and  more  incurved; 
nsoally  these  have  the  teeth  alternately  larger  and  smaller. 

The  outer  buccal  membrane  (Plate  XXVI,  fig.  4)  is  large,  thin,  with 
seven  prominent,  elongated,  acute  angles,  all  of  which  have  a  cluster  of 
about  ten  to  fifteen  small  pedicelled  suckers,  in  two  rows,  on  the  inner 
sor&ce  (a,  by  c,  d).'  These  suckers  have  homy  rings,  denticulated  on  one 
side,  lu  the  female  there  is  a  special  thickened  organ  (s)  in  the  form  of 
a  horseshoe  on  the  inner  ventral  surface  of  the  buccal  membrane.  This 
in  the  breeding  season  serves  for  the  attachment  of  the  spermatophores 
by  the  male. 

The  muscular  pharynx  (fig.  4,  e^f)  containing  the  jaws  can  be  pro- 
traded  its  whole  length.  The  inner  buccal  membrane  (/)  or  sheath 
inclosing  the  beak  {m)  has  a  prominent,  thickened,  radially  wrinkled 
and  puckered  anterior  margin.  On  the  ventral  side  the  pharynx  bears, 
externally,  two  thin  chitmous  plates,  not  connected  with  the  jaws.  The 
points  and  exposed  edges  of  the  beak  are  hard  and  black,  becoming  dark 
reddish  brown  farther  back ;  the  alse  and  gular  and  palatine  laminse  are 
thin  and  ]>ale  yellowish  or  light  amber-color,  in  alcoholic  specimens. 
The  upper  mandible  (Plate  XXVIII,  figs.  5, 5  a,  var.  pallida)  has  a  sharp, 
strongly  incurved  i)oint ;  cutting  edge  regularly  curved,  with  a  triangular 
not(^  at  its  base,  followed  by  a  prominent  triangular  tooth  on  the  ahir 
edge,  beyond  which  the  edge  is  nearly  straight,  but  recedes  somewhat 
Lower  mandible  with  a  sharply  incurved  point  and  sinuous  cutting 
edges,  which  have  a  slight  tooth  below  the  middle  and  only  a  slight 
rounded  notch  at  base,  which  x>asses  gradually  into  the  very  oblique  and 
receding  alar  edge.  The  bilobed  palate  is  covered  with  a  chitinous  mem- 
brane, which  bears  transparent,  small,  sharp,  recurved  denticles. 

Badnla  with  pale  amber-colored  teeth  and  thin  transparent  borders. 
The  median  teeth  (Plate  XXVIII,  figs.  6-^)  are  broad,  with  a  long,  acute 
medisMi  denticle,  and  a  shorter,  curved,  and  less  acute  lateral  one,  on  each 
side;  the  inner  lateral  teeth  {b)  are  shorty  strongly  incurved,  with  a 
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longer,  acate  central  denticle  and  a  smaller  outer  one,  and  with  the  inner 
angle  of  the  base  slightly  prominent ;  the  next  to  the  outer  lateral  teeth 
(fig.  G,  c)  are  much  longer,  broad,  tapered,  cur\^ed,  acute;  the  cater 
teeth  (fig.  G,  d)  are  longer,  more  slender,  more  curved,  triquetral,  and 
very  acute,  with  a  large  basal  lobe.  A.  row  of  thin,  distinct,  roundish 
scales  (fig.  G,  e)  forms  a  border  outside  the  teeth. 

The  pen  (Plate  XXVII,  figs.  1-4)  is  thin,  translucent^  pale  jeUowish 
in  fresh  specimens,  but  brownish  or  amber-color  in  alcoholic  specimens. 
It  has  a  shorty  narrow,  anterior  shaft  and  a  long,  very*  thin,  lanceolste 
blade,  which  is  concave  beneath,  especially  posteriorly,  for  tiie  edges 
curve  downward,  but  are  not  involute;  the  posterior  tip  is  acute,  a  little 
thickened,  and  slightly  curved  downward,  so  that  the  posterior  end  is 
shaped  something  like  the  forward  part  of  an  inverted  shallow  canoe; 
the  ca\ity  at  the  extreme  tip  is  slightly  decked  over  in  large  specimens. 
In  the  male  (fig.  4)  the  pen  is  relatively  longer  and  the  blade  narrower 
than  in  the  female.  The  extreme  anterior  end  is  thin  and  flexible,  and 
rather  sharply  and  abruptly  pointed,  being  shaped  like  a  pen ;  the  shaft 
is  rather  stiff,  with  a  strong,  regularly  rounded  keel,  convex  above  and 
concave  beneath ;  outside  of  tbe  keel  the  marginal  portion  curves  oot- 
ward  and  then  upward,  so  that  its  convex  surface  is  below,  and  the 
edge  slightly  turns  up.  The  shaft-,  with  its  c^itral  keel  and  marginal 
ridges,  extends  to  the  posterior  tip  of  the  pen,  decreasing  i*eg:alarly  in 
width  beyond  the  commencement  of  tbe  blade.  The  blade  is  at  first 
very  narrow,  and  gradually  increases  in  width ;  it  is  marked  by  numer- 
ous slightly  thickened  ridcrcs,  which  diverge  from  the  central  line  as 
they  extend  backward ;  the  edges  ai-c  very  thin. 

In  the  larger  males  tlie  proportion  of  the  greatest  breadth  of  the 
blade  to  the  total  length  of  the  pen  varies  from  1 : 7.50  to  1 : 9.36.  In  the 
females  it  varies  from  1:5.G0  to  1:G.10. 

The  following  description  of  the  colors  was  made  from  a  freshly  caught 
adult  male  specimen  (1  6),  taken  in  ISew  Haven  Harbor,  May  IS,  188(k 

Upper  surfaces  of  the  boily,  head,  and  caudal  fin  thickly  covered  with 
rather  large  chromatophores,  which  are  mostly  rounded  or  nearly  cir- 
cular, except  along  the  middle  of  the  back,  where  they  are  more  crowded 
and  darker,  and  mostly  have  a  long-elliptical  form  (perhaps  accidental). 

The  chix)matophores,  when  expanded,  are  light  red  to  dark  lake-red, 
varying  to  purplish  red  and  piuk;  when  contracted  to  small  points, 
they  become  brownish  purple. 

On  the  head,  behind  the  middle  of  the  eyes,  and  toward  the  margin 
of  the  caudal  fin,  the  spots  are  smaller  and  less  numerous,  the  int^nren- 
ing  bluish  white  ground-color  showing  mcnre  largely.  Over  most  of  the 
dorsal  surface  the  chromatophores  are  arranged  more  or  less  evidently 
in  circular  groups;  usually  tbe  central chromatophore is  a  large,  round, 
<larkpurplish  spot;  this  is  surrounded  by  a  circular  space  of  whitish 
groundcolor,  and  by  a  circle  of  roundish  chromatophores,  mostly  of 
different  shades  of  lake-red  and  pink,  and  a  deeper  lying  circle  of  pale 
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canary-yellow  ones.  On  the  lower  side  they  are  so  thinly  scattered 
tbat  they  leave  much  of  the  transluc^it  bluish  white  groond-color  visi- 
ble between  them ;  along  the  median  ventral  line  the  spots  are  more 
numeroos,  producing  a  distinct  median  stripe.  The  caudal  Hn  is  clear 
bluish  white  beneath,  aud  very  translucent,  becoming  almost  transparent 
i^ear  the  margin. 

Exposed  part  of  the  siphon  similar  to  the  ventral  surface  of  the  body, 
bat  with  the  spots  more  sparse,  and  mostly  disappearing  near  the  margin 
and  at  the  base ;  lower  side  of  the  head,  in  front  of  the  eyes,  spai^ely 
qxytted.  Outer  and  upper  sides  of  the  upper  arms  and  outer  surfaces 
of  the  ventiul  pair  similarly,  but  somewhat  m(Nre  densely,  specked ;  both 
sides  of  the  ventral  arms  and  lower  sides  of  the  lateral  arms  pinkish 
white  and  unspotted.  Tentacular  arms  pale  translucent,  bluish  white, 
with  the  outer  sur£EU5e,  except  at  base,  rather  thinly  specked  with  small 
porplish  chromatophores ;  the  inner  sur£BK»  and  upper  side  of  the  tip 
and  the  suckers  are  translucent  white ;  rings  of  suckers  white. 

On  the  inner  surface  of  the  dorsal  and  lateral  aroLQ,  between  the 
sackers,  the^  are  a  few  large  chromatophores,  and  a  double  row  of  them 
nms  out  obliquely  on  the  muscular  thickenings  of  the  marginal  mem- 
brane, alternating  with  the  suckers,  on  each  side  5  suckers  pure  trans- 
lucent, bluish  white  (becoming  yellow  or  brown  in  alcohol). 

The  pupils  of  the  eyes  ai-e  deep  bluish  black ;  on  the  upper  side  they 
are  encroached  upon  by  a  sinuous  downward  extension  of  the  ii-is, 
which  is  silvery  or  pearly  white,  with  biilliant,  green,  opalescent  reflec- 
tions at  the  upper  margin. 

Sexual  differences. 

The  sexes  differ  to  a  considerable  extent  in  proportions.  If  we  com- 
pare sx>ecimens  of  equal  length,  the  female  TviU  have  the  bo<ly  relatively 
stouter  and  less  tapered  posteriorly  than  the  male ;  the  head  is  decidedly 
larger ;•  the  arms  are  longer;  the  suckers  are  usually  distinctly  larger, 
especially  those  of  the  tentacular  arms.  But  if  we  compare  specimens 
having  the  head  and  arms  of  equal  size,  the  male  will  be  found  to  have 
a  decidedly  longer,  more  slender,  and  more  tapered  body,  and  a  some- 
what longer  and  narrower  lin.  (See  Table  B,  for  comparative  propor- 
tions.) 

In  the  adult  male  the  circumference  of  the  head  to  the  mantle-length 
usually  varies  from  1 : 2.55  to  3.45,  averaging  about  1 : 3.10;  in  the  female 
from  1:1.75  to  1: 2.45,  averaging  about  1:2.25. 

The  ratio  of  the  breadth  of  the  fin  to  the  mantle-length,  in  the  male, 
varies  from  1 : 2.12  to  1 : 2.45,  averaging  about  1 : 2.25 ;  in  the  female,  from 
1 : 1.70  to  1 : 2.12,  averagmg  about  1 : 1.90. 

*Some  of  the  nominal  European  species  of  Loligo,  that  have  been  based  on  the 
smaller  size  of  the  head,  arms,  and  sackers,  are  probably  only  the  males  of  the  common 
■pedes.  The  sexnal  variations  in  this  genns  have  apparently  been  very  imperfectly 
mulentood  by  European  writers  generally. 
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The  ratio  of  the  diameter  of  the  largest  tentacular  suckers  to  tiie 
mantle-length  varies,  in  the  male,  from  1:50  to  1:90,  averaging  about 
1:65;  in  the  female  it  varies  ^m  1:36  to  1:54,  averaging  about  1:45. 

The  proportion  of  the  length  of  the  dorsal  arms  to  the  mantle-length, 
in  the  male,  averages  about  1:3.50;  in  the  female  about  1:2.75. 

The  pen  of  the  female  is  relatively  broader  and  shorter  than  that  of 
the  male  (see  Table  A). 

The  best  and  most  positive  external  characters  for  distinguishing  the 
sexes  are  the  he<?tocotylized  condition  of  the  left  ventral  arm  of  the 
male,  near  the  tip  (Plate  XXVI,  figs.  3,  3  a),  and  the  presence,  in  the 
female,  of  a  horseshoe-shaped  sucker,  or  place  for  attachment  of  the 
spermatophores,  on  the  inner  buccal  membrane,  below  the  beak  (fig.  4, 
«,)  These  characters,  however,  are  not  present  in  the  very  young  indi- 
viduals, and  in  those  with  the  mantle  two  or  three  inches  long  they 
appear  only  in  a  very  rudimentary  state.* 

A. — Sexual  variations  in  the  pen  (meanirement$  in  incke$). 
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The  specimen  marked  An  U  from  Cape  Ann,  Haas.  (yar.  6or«a^) ;  that  marked  9  ^  ^  Tar.  jmOM^ 
fh>m  Astoria,  N.  Y. ;  the  rest  are  fhnn  Vineyard  Sound,  Mass. 

The  adult  males  have  the  left  ventral  arm  conspicuously  hectocoty- 
lized  (Plate  XXVI,  figs.  3,  3  a)  by  an  alteration  and  enlargement  of 
the  sucker-pedicels  and  a  decrease  in  the  size  of  the  cups  of  the  suckers, 
some  of  which  usually  disappear  entirely,  especially  in  the  outer  row. 
The  modification  commences  at  about  the  18th  to  20th  sucker,  by  the 
swelling  of  the  bases  of  the  pedicels;  on  succeeding  suckers  this  rapidly 
becomes  more  marked,  and  the  swollen  bases  of  the  pedicels  become 
more  elongated  and  gradually  become  compi-essed  transversely,  while 
the  size  of  the  cups  rapidly  decreases  till  at  about  the  28th  to  30th  t^ey 
are  very  minute  and  rest  at  the  summits  of  the  large,  flattened,  acute- 
triangular  supports ;  from  the  30th  to  35th  the  cups  usually  become 
mere  rudiments,  or  disappear  in  large  males;  beyond  this  the  cups 
again  grow  larger  and  the  pedicels  decrease  in  size,  till  the  small  suckers 
become  normal  on  the  tip  of  the  arm.    About  twenty-five  to  thirty  of 

*  Professor  Steenstnip  formerly  advanced  the  opinion  that  the  malea  of  Ootopms  and 
other  genera  of  Cephalopoda  were  provided  with  the  hectocotylized  arm  from  the  first, 
hut  this  wo  have  not  found  to  be  the  case.  The  hectocotylized  condition  of  the  ann  in 
Zoliffo  is  developed  in  proportion  to  the  development  of  the  internal  sexual  oigana, 
and  is  first  distinctly  noticeable  in  the  larger  of  the  young  ones  taken  in  autumn,  and 
in  the  spring  in  the  yonng  ones  that  have  survived  tiieir  fint  winter. 
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the  suckers  of  the  outer  row  are  thus  modified  in  the  larger  males.  Of 
the  inner  row  a  somewhat  smaller  number  of  suckers  show  distinct  al- 
teration^  and  these  are  less  extensively  altered^  their  peilicels  are 
swollen  and  their  cups  reduced,  but  not  to  so  great  an  extent,  aud 
usually  none  of  the  cui>s  are  entirely  absent. 

In  young  males,  with  the  mantle  about  70°»"  to  90™™  (young  of  the 
previous  year,  or  perhaps  of  the  first  year,  when  three  to  five  months 
old),  these  modifications  of  the  suckers  began  to  appear,  at  first  very 
indistinctly,  by  a  slight  enlargement  of  the  bases  of  the  pedicels  and  a 
scarcely  noticeable  decrease  in  the  size  of  the  cups.  In  specimens  with 
the  mantle  100"™  to  130™™  long  (probably  young  of  the  previous  year, 
nine  months  to  a  year  old)  the  modification  of  the  suckers,  though  much 
less  marked  than  in  the  adults,  is  sufficiently  distinct,  the  pedicels  having 
become  distinctly  longer  and  stouter,  while  the  cups  are  evidently  re- 
duced in  size,  but  none  of  them  are  abortive  in  such  specimens. 

Loligo  Pealei  var.  boreaUs  Ycrrill. 

Plate  XXVII,  figure  1  (pen).    Plate  XXXII,  figure  2  (anatomy). 

Sincfe  describing  this  variety,  I  have  had  opportunities  to  examine 
a  much  larger  series  of  specimens  from  Cape  Ann.  These  show  very 
plainly  that  this  form  passes  by  intermediate  gradations  into  the  typical 
form,  so  that  it  cannot  be  considered  as  anything  more  than  a  local  or 
geographical  variety.  The  differences  in  the  proportion  of  the  fin  to 
the  mantle,  noticed  in.  the  original  specimens,  do  not  hold  good  with  a 
larger  series.  The  only  varietal  character  of  much  importance  is  the 
relatively  smaller  suckers,  and  this  is  much  less  marked  in  most  of  the 
later  examples  than  in  the  former  ones,  and  is  a  character  that  varies 
greatly  in  the  specimens  from  every  locality.* 

In  the  original  specimens  the  ^  pen '  (Plate  XXVII,  fig.  1 ),  while  having 
the  general  form  of  that  of  X.  Pealei,  tapers  more  gradually  anteriorly, 
and  has  a  narrower,  more  tapered,  sharper,  and  stiffer  anterior  tip. 
The  variations  in  proportion  are  sufficiently  indicated  by  the  measure- 
ments given  in  Tables  A,  B,  and  C,  in  which  those  specimens  designated 
as  2  O  to  5  G  were  measured  while  fresh.  The  one  marked  An  9  is 
fix)m  the  lot  originally  described  as  variety  borealisj  and  illustrates  the 
abnormally  small  size  of  the  suckers. 

Loiigo  Pealei  Tar.  pallida  Verrill. 

Plate  XXVIII,  figures  1-7.    Plate  XXIX,  figure  1  (anatomy). 

This  geographical  variety  or  subspecies  is  distinguished  from  the 
typical  form  chiefly  by  its  shorter  and  stouter  body  in  both  sexes,  its 
broader  and  larger  caudal  fin,  and  the  larger  size  of  the  suckers,  es- 
pecially those  of  the  tentacular  club. 

The  caudal  fin  is  broad-rhomboidal,  often  as  broad  as  long,  or  even 

*  Probably  those  with  abnonnaUy  smaU  tentacular  suckers  are  instances  in  which 
the  arms,  the  clubs,  or  the  suckers  have  been  lost  and  afterwards  reproduced,  as  ex- 
piaiued  below. 
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broader  than  long  in  adult  specimens.  The  ratio  of  the  breadth  of  the 
fin  to  the  mantle-length  in  the  larger  specimens  (with  mantle  150™»  to 
225«>"»  long)  is,  in  the  males,  from  1 : 1.75  to  1 : 2.00,  while  in  L.  Fealei, 
of  corresponding  size,  the  ratio  is  1 : 2.15  to  1 : 2.30;  in  the  females  of 
var.  pallidOj  of  similar  size,  the  ratio  varies  from  X :  1.45  to  1 : 1.75  (see 
Tables  F,  G).  Tentacular  arms  long  and  slender,  varying  in  length  ac- 
cording to  the  amount  of  contraction,  in  extension  longer  than  the  body, 
the  club  or  portion  that  bears  suckers  forming  about  oiie-third  the  whole 
length.  In  a  few  males  the  larger  suckers  on  the  middle  of  this  portion 
are  not  so  large  as  the  largest  on  the  lateral  arms,  but  usually  they  are 
twice  as  large.  In  some  females  the  principal  suckers  of  the  tentacular 
arms  are  very  much  larger  than  in  others,  and  considerably  exceed  those 
of  the  males  of  equal  length ;  they  form  two  alternating  rows,  of  ei^t 
to  ten  each,  along  the  middle  of  the  club;  external  to  them  there  is  a 
row  of  smaller  suckers  alternating  with  them  on  each  side;  the  suckers 
toward  the  tips  are  very  numerous,  small,  and  crowded  in  four  rows;  at 
the  tip  there  is  a  group  of  about  twenty  minute,  smooth-edged  suckers, 
in  four  rows.  Outside  of  the  suckers,  on  each  side,  there  is  a  broad 
marginal  membrane,  having  the  edges  scalloped,  and  strengthened  be- 
tween the  scallops  by  strong  transverse  muscular  ridges;  another  mem- 
branous fold  runs  ^ong  the  back  side,  expanding  into  a  broad  mem- 
branous keel  or  crest  near  the  end.  The  arms  of  the  ventral  pair  are 
intermediate  in  length  between  those  of  the  second  and  third  pairs. 

Ground-color  of  the  body,  head,  arms,  and  fins  pale,  translucent 
yellowish  white;  the  upper  surface  is  covered  with  pale  brown,  unequal, 
circular  spots,  which  are  not  crowded,  having  spaces  of  whitish  between 
them ;  the  spots  are  more  sparse  on  the  head  and  arms,  but  somewhat 
clustered  above  the  eyes ;  entire  ventral  surface  pale,  with  small,  dis- 
tant, brownish,  circular  spots,  which  are  nearly  obsolete  on  the  siphon 
and  arms.  The  general  appearance  of  the  animal,  when  fresh,  is  un- 
usually pale  and  gelatinous.  The  pen  is  broad,  quill-shaped,  translucent, 
and  amber-colored. 

A  medium-sized  male  specimen,  recently  preserved  in  alcohol,  meas- 
ured 145™™  from  the  base  of  the  dorsal  arms  to  the  posterior  end  of  the 
body;  length  of  body,  120™";  length  of  caudal  fin,  70"™;  breadth  of 
fin,  75™™;  length  of  first  pair  of  arms,  42"™;  of  second  pair,  50™™;  of 
third,  60™™;  of  ventral  pair,  53™™;  of  tentacular  arms,  150™™,  (For 
other  measurements,  see  Tables  B  to  E.) 

Astoria,  Long  Island,  Kov.  16  and  Dec.  7, 1871  (Robert  Benner). 

This  form  has  been  received  hitherto  only  from  the  western  part  of 
Long  Island  Sound,  where  it  is  abundant  with  the  schools  of  menhaden^ 
on  which  it  feeds. 

Reproduction  of  lost  parts. 

I  have  observed  in  this  species,  as  well  as  in  Ommastrephes  iUecebrostis, 
numerous  instances  in  which  some  of  the  suckers  have  been  torn  ofT  and 
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afterwaTds  reproduced.  In  such  examples  new  suckers  of  various  sizes, 
ih>m  those  that  are  very  minute  up  to  those  that  are  but  little  smaller 
than  the  normal  ones,  can  often  be  found  scattered  among  the  latter  on 
the  same  individual.  It  seems  to  me  possible  that  some  of  the  speci- 
mens having  the  suckers  on  the  tentacular  arms  unusually  small  may 
have  reproduced  all  those  suckers,  or,  still  more  likely,  the  entire  arm. 

I  have  seen  specimens  of  this  species,  and  also  of  0.  illecebrosusy  which, 
after  having  lost  the  tips,  or  even  the  distal  half  of  one  or  more  of  the 
sessile  arms,  have  more  or  less  completely  reproduced  the  lost  parts.* 
In  such  cases  the  restored  portion  is  often  more  slender  and  has  smaller 
suckers  than  the  normal  arms,  and  where  the  old  part  joins  the  new 
there  is  often  an  abrupt  change  in  size.  Probably  this  difference  would 
wholly  disappear  after  a  longer  time. 

An  unquestionable  and  most  remarkable  example  of  the  reproduction 
of  several  entire  arms  occurs  in  a  small  specimen  taken  off  Newport, 
R  L,  August,  1880.  This  has  the  mantle  70™°»  longj  dorsal  arms, 
22™ ;  3d  pair  of  arms,  30°™.  The  three  upper  pairs  of  arms  are  per- 
fectly normal,  but  both  the  tentacular  and  both  the  ventral  arms  have 
evidently  been  entirely  lost  an^  then  reproduced  flrom  the  very  base. 
These  four  arms  are  now  nearly  perfect  in  form,  but  are  scarcely  half 
their  normal  size  on  the  left  side,  and  still  smaller  on  the  right  side. 
The  left  tentacular  arm  is  only  24"™  long,  and  very  slender,  but  it  has 
the  normal  proportion  of  club,  and  the  suckers,  though  well  formed, 
are  diminutive,  and  those  of  the  two  median  rows  are  scarcely  larger 
than  the  lateral  ones,  and  delicately  denticulated.  The  right  tentacular 
arm  is  less  than  half  as  long  (12™™),  being  of  about  the  same  length  as 
the  restored  ventral  one  of  the  same  side  j  it  is  also  very  slender,  and 
its  suckers  very  minute  and  soft,  in  four  equal  rows.  The  right  ventral 
arm  is  only  14™™  long;  the  left  one  15™™  long;  both  are  provided  with 
very  small  but  otherwise  normal  suckers. 

In  another  specimen  from  Vineyard  Sound,  a  female,  with  the  mantle 
about  150™™  long,  one  of  the  tentacular  arms  had  lost  its  club,  but  the 
wound  had  healed  and  a  new  club  was  in  process  of  formation.  This 
new  club  is  represented  by  a  small,  tapering,  acute  process,  starting  out 
obliquely  tcom  the  stump,  and  having  a  sigmoid  curvature;  its  inner 
surface  is  covered  with  very  minute  suckers.  The  other  ai^s  are  normal. 

Eggs  a/nd  young. 

The  eggs  are  contained  in  many  elongated,  fusiform,  gelatinous  cap- 
sules (Plate  XXX,  flg.  7)  which  are  attached  in  clusters  by  one  end  to 
sea-weeds  or  some  other  common  support;  fix)m  the  point  of  attachment 
they  radiate  in  all  directions.  These  clusters  are  often  six  or  eight  inches 
in  diameter,  containing  hundreds  of  capsules,  which  are  mostly  from  two 

*  P^hftps  the  DoiidUsuB  EmskridUii  Steenstmp  is  only  an  Ommastrepkes  or  Sthenoteutki$ 
vhich  had  lost  and  partially  reprodaced  the  tips  of  aU  the  arms.  At  any  rate,  no 
•offldent  characters  have  been  given  to  distingoish  it  generically. 
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to  three  inches  long  and  filled  with  nameroas  eggs,  the  number  varying 
from  20,  or  le^s,  up  to  about  200.  The  transparent  eggs  are  urauged, 
in  the  well-formed  capsules,  in  six  or  more  rows,  and  are  so  closely 
crowded  that  they  touch  each  other  and  often  take  polygonal  forms, 
especially  when  preserved. 

How  many  of  these  capsules  are  deposited  by  one  female  is  v^y  un- 
certain. Probably  several  females  are  concerned  in  the  formation  of 
the  larger  clusters.  The  eggs  are  mostly  laid  in  June  and  July,  but 
many  are  laid  in  August,  and  some  even  in  September.  By  the  llthof 
June,  in  the  vicinity  of  Kew  Haven,  many  of  these  eggs  contain  em- 
bryos in  advanced  stages  of  development  (Plate  XXX,  figs.  1,2).  The 
embryos,  before  hatching,  can  swim  around  inside  the  eggs. 

These  embryos  are  very  beautiful  objects  to  observe  under  the  micro- 
scope. 

Even  at  this  early  period  some  of  the  chromatophores  are  already 
developed  in  the  mantle  and  arms,  and  during  life,  if  examined  under 
the  microscope,  these  orange  and  purple  vesicles  can  be  seen  to  contract 
and  expand  rapidly  and  change  colors,  as  in  the  adult,  biit  the  phenomena 
can  be  far  more  clearly  seen  in  these  embryos  owing  to  the  greater  trans- 
parency of  the  skin.  In  the  young  the  chromatophores  are  very  r^n- 
larly  and  symmetrically  arranged  on  the  arms,  head,  and  mantle.  At 
this  stage  of  development  the  eyes  are  brown.  In  these  embryos  a 
remnant  of  the  yolk-sac  (y)  api)ears  to  protrude  fh)m  the  mouth,  but  it 
is  really  connected  with  the  space  around  the  mouth  and  pharynx,  and 
into  this  it  is  eventually  absorbed. 

The  more  advanced  of  the  embryos  were  capable  of  swimming  about, 
when  removed  from  the  eggs,  by  means  of  the  jets  of  water  fix>m  the 
siphon  {8)j  which  is  developed  at  an  earlier  stage.  The  arms  {a'-a"") 
are  then  short,  blunt,  very  unequal,  with  few  minute  suckers;  the  dorsal 
arms  are  very  small,  while  those  of  the  2d  and  3d  pairs  are  successively 
longer,  and  have  distinct  suckers ;  the  tentacular  arms  (af'^)  are  longer 
and  larger  than  any  of  the  others,  and  have  larger  suckers,  whidi 
already,  in  some  examples,  can  be  seen  to  form  four  rows,  but  in  this 
stage  the  peduncular  part  of  these  arms  is  short;  the  ventral  arms  (of'") 
are  about  as  long  as  the  2d  pair,  and  bear  several  suckers.  The  mantle 
(m)  is  short,  and  the  caudal  fins  (/)  are  very  smaU,  short,  lateral,  and 
separately  attached  to  each  side  of  the  blunt  posterior  end  of  the  body, 
thus  recalling  their  adult  condition  in  Rossia.  The  eyes  (e)  are  large 
and  prominent;  the  rudimentary  beak  {d)  and  odontophore  (/)  are  dis- 
tinctly visible.  The  two  otoliths  (o)  are  very  distinctly  visible,  as 
highly  refracting  ovate  bodies,  above  the  basal  part  of  the  siphon,  one 
on  each  side.  The  inksac  (i), attached  to  the  rectum  (<), is  conspicuous 
on  account  of  its  dark  color;  the  gills  (g)  are  provided  with  a  small 
number  of  transverse  processes;  the  heart  (li)  and  the  branchial  auricles 
{W  h')  are  easily  seen  while  they  continue  to  pulsate.  The  i)en  exists 
only  in  a  rudimentary  condition,  as  a  thin  cartilage. 

During  July  and  August  the  young  (figs.  3-5),  fh>m  less  than  a  quarter 
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of  an  inch  to  an  inch  or  more  in  length,  swim  free  at  the  8ar£Etce,  and  may 
oft^  be  taken  in  immense  quantities  with  towing  nets.  They  were  par- 
ticularly abundant  in  the  summers  of  1871  and  1873,  in  Vineyard  Sound. 
These  young  squids  are  devoured  in  inconceivable  numbers  by  fishes 
of  many  kinds,  and  also  by  the  adult  squids  of  the  same  species,  and 
by  the  larger  jelly-fishes,  and  many  other  marine  animals.  The  larger 
gises,  and  even  the  adults,  are  also  greedily  devoured  by  blue-fish,  black- 
bass,  striped-bass,  weak-fish,  mackerel,  cod,  and  many  other  kinds  of 
ishes.  Therefore,  these  ^'  squids''  are  really  of  great  importance  as  food 
for  our  most  valuable  market  fishes.  They  are  extensively  used  as  bait 
by  the  fishermen. 

.    Bate  of  growth. 

I  am  not  aware  that  any  definite  information  has  hitherto  been  pub- 
lished as  to  the  rate  of  growth  or  length  of  life  of  any  of  our  Oephalo- 
pods.  By  some  writers  it  has  been  stated  that  the  squids  are  all  annual, 
bat  this  seems  to  be  a  mere  assumption,  without  any  evidence  for  its 
basis. 

Therefore,  I  have,  for  several  years  past,  preserved  large  numbers  of 
Bpecimens  of  the  young  of  Loligo  Pealeij  collected  at  different  seasons 
and  localities,  in  order  to  ascertain,  if  possible,  the  rate  of  growth  and 
the  size  acquired  during  the  first  season,  at  least.  One  of  the  following 
tables  (I)  shows  some  of  the  data  thus  obtained. 

There  is  considerable  difficulty  in  ascertaining  the  age  of  these  squids, 
owing  to  the  fact  that  the  spawning  season  extends  through  the  whole 
Bommer,  so  that  the  young  ones  hatched  early  in  June  are  as  large  by 
September  as  those  that  hatch  in  September  are  in  the  following  spring. 
Owing  to  the  same  cause,  most  of  the  large  lots  of  young  squids  taken 
in  midsummer  include  various  sizes,  firom  those  just  hatched  up  to 
&ofie  that  are  two  or  three  inches  long.  They  are  often  mixed  with 
some  of  those  of  the  previous  year,  considerably  larger  than  the  rest. 
Earlier  in  the  season  (in  May  and  the  first  part  of  June),  before  the  first- 
laid  eg^  b^n  to  hatch,  the  youngest  sx>ecimens  taken  (60°^  to  100°^ 
long)  are  presumed  to  belong  to  the  later  broods  of  the  previous  autumn, 
while  those  somewhat  larger  are  believed  to  be  fix)m  earlier  broods  of 
the  previous  summer,  and  to  represent  the  growth  of  one  year  very 
nearly. 

Taking  these  principles  as  a  guide,  I  have  arrived  at  the  following 
conclusions  from  the  data  collected : 

L  The  young  squids  begin  to  hatch  at  least  as  early  as  the  second 
week  in  June,  on  the  southern  coast  of  New  England,  and  continue  to 
hatch  till  the  middle  of  September,  and  perhaps  later. 

2.  By  the  second  week  in  July,  the  first  hatched  of  the  June  squids 
have  grown  to  the  size  in  which  the  body  (or  mantle)  is  30™™  to  48™™ 
loog;  but  these  are  associated  with  others  that  are  younger,  of  all  siz^s 
down  to  those  just  hatched.  They  begin  to  show  a  disposition  to  go  in 
^<  schools"  composed  of  individuals  of  somewhat  similar  sizes. 

3.  By  the  second  week  in  August,  the  largest  June  squids  have  be- 
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come  60°^  to  68°^  in  length  of  body,  and  the  later  broods  are  5™»  U 
30°^  long.  As  before,  with  these  sizes  occur  others  of  aJl  ages  dowi 
to  those  jnst  hatched.  It  should  be  observed,  however,  that  in  tiiose  d 
our  tabulated  lots  taken  by  the  trawl  the  very  small  sizes  are  abooit, 
because  they  pass  freely  through  the  coarse  meshes  of  the  net. 

4.  By  the  second  week  in  September,  the  June  squids  have  the  manlk 
60°""  to  82°"°  long.  All  the  grades  of  smaller  ones  still  abound.  A  few 
larger  specimens,  taken  the  last  of  August,  and  in  September,  84""  u 
IXOmm  loTLg,  may  belong  to  the  June  brood,  but  they  may  belong  to  tbom 
of  the  previous  autumn. 

5.  In  the  first  week  of  November,  the  larger  young  squids  taken  had 
acquired  a  mantle-length  of  79°»°»  to  85™™,  but  these  are  probably  not 
the  largest  that  might  be  found.  Youuger  ones,  probably  halcbed  in 
September  and  October,  8™™  to  20™"  in  length  of  body,  oooorred  in  vast 
numbers  November  1,  1874.  The  specimens  taken  November  16,  off 
Chesapeake  Bay,  having  the  mantle  40™™  to  70™™  long,  probably  bekmg 
to  the  schools  hatched  in  the  previous  summer. 

6.  In  May  and  June  the  smallest  squids  taken,  and  believed  to  be 
those  hatched  in  the  previous  September  or  October,  have  the  maa& 
62™™  to  100™™  long.  With  these  there  are  others  of  larger  siisea,  up  to 
152™™  to  188™™,  and  connected  with  the  smaller  ones  by  intemiediafte 
sizes.  All  these  are  believed  to  belong  to  the  various  broods  of  the 
previous  season.  In  these  the  sexual  organs  begin  to  increase  in  sue 
and  the  external  sexual  characters  begin  to  appear.  The  males  are  d 
somewhat  greater  length  than  the  females  of  the  same  age. 

7.  In  July,  mingled  with  the  young  of  the  season,  in  some  lots,  hot 
more  often  in  separate  schools,  we  take  young  squids  having  the  mantk 
76™™  to  100™™  long.  These  we  cam  connect  by  intermediate  sixes  with 
those  of  the  previous  year  taken  in  June.  I  regard  these  as  somewhat 
less  than  a  year  old. 

8.  Beyond  the  first  year  it  becomes  very  difficult  to  determine  the  age 
vrith  certainty,  for  those  of  the  first  season  begin,  even  in  the  aatnni, 
to  overlap  in  their  sizes  those  Of  the  previous  year. 

9.  It  is  probable  that  those  specimens  which  are  taken  in  large  quas- 
titles,  while  in  breeding  condition,  during  the  latter  part  of  M^  aod 
in  June,  having  the  mantle  175™™  to  225™™  long  in  the  females  and  200^ 
to  275™™  long  in  the  males,  are  two  years  old. 

10.  It  is  probable  that  the  largest  individuals  taken,  with  Hie  maa& 
300™™  to  425™™  long,  are  at  least  three  years,  and  perhaps,  in  some  cmm, 
four  years  old.  The  very  large  si>ecimens  generally  occur  only  in  small 
schools  and  are  mostly  males.  The  females  tiiat  occur  with  tiiese  veiy 
large  males  are  often  of  much  smaller  size,  and  may  be  a  year  yaonger 
than  their  mates. 

11.  When  squids  of  very  different  sizes  occur  together  in  a  acbooL 
it  generally  happens  that  the  larger  ones  are  engaged  in  devouring  the 
smaller  ones,  as  the  contents  of  their  stomachs  clearly  show.    TbeteRm, 
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it  is  probable  that  those  of  similar  age  keep  together  in  schools  for 
mntoal  safety. 

12.  Among  the  adult  specimens  of  var.  palliddy  taken  November  16 
and  December  7,  at  Astoria,  there  are  several  young  ones,  from  TS™'''  to 
120"™  in  length,  with  rudimentary  reproductive  organs.  These  mayi 
perhaps,  be  the  young  of  the  year,  hatched  in  June. 

Distribution. 

This  species  is  found  along  the  whole  coast,  from  South  Oarolina  to 
Massachusetts  Bay. 

It  is  the  common  squid  from  Gax)e  Hatteras  to  Gape  God.  In  Long 
IslaDd  Sound  and  Vineyard  Sound  it  is  very  abundant,  and  is  taken  in 
large  numbers  in  the  fish-pounds  and  seines,  and  used  to  a  large  extent 
for  bait  It  is  comparatively  scarce,  though  not  rare,  north  of  Gape 
Cod.  The  young  were  trawled  by  us  in  many  localities  in  Massachusetts 
Bay,  in  1878.  Large  specimens  were  taken  in  the  i>ounds  at  Province- 
town,  Mass.,  August,  1879.  It  was  taken  in  considerable  quantities,  in 
breeding  condition,  in  the  fish-pounds  at  Gape  Ann,  near  Gloucester, 
Mass.,  May,  1880  (var.  borealis).  It  has  not  been  observed  north  of 
Cape  Ann.  *  Its  southern  limit  is  not  known  to  me,  but  it  appears  to 
have  been  found  on  the  coast  of  South  Garolina. 

In  depth,  it  has  occurred  from  low-water  mark  to  fifty  fathoms.  The 
eg^  have  often  been  taken  by  us  in  the  trawl,  in  great  abundance,  at 
many  localities  along  the  southern  shores  of  New  England,  in  five  to 
twenty -five  fathoms. 

It  is  known  to  be  a  very  important  element  in  the  food-supply  of  the 
bine-fish,  tautog,  sea-bass,  striped-bass,  weak-fish,  king-fish,  and  many 
other  of  our  larger  market  fishes. 

In  the  Gulf  of  Mexico  this  species  apx>ears  to  be  replaced  by  another 
species  {Loligo  Oahi  D'Orbigny).  Of  this  we  have  several  specimens, 
collected  on  the  west  coast  of  Florida,  at  Egmont  Key,  near  Tampa 
Bay?  by  CoL  E.  Jewett  and  Mr.  W.  T.  Goons.  This  species  is  closely 
^ied  to  L.  Pealeij  but  has  a  more  slender  form,  with  the  caudal  fin 
shorter  and  narrower  in  proportion  to  the  length  of  the  mantle.  The 
pen  has  a  shorter  and  broader  shaft,  and  a  narrower  and  more  oblong 
blade,  which  has  parallel,  thickened,  and  darker-colored  portions  be- 
tween the  midrib  and  margins  (Plate  XXVII,  fig.  5).  The  tentacular 
SQckers  have  their  homy  rings  more  coarsely  and  equally  toothed,  there 
being  only  a  partial  alternation  of  larger  and  smaller  teeth. 

Along  our  southern  coast,  from  Delaware  Bay  to  Florida,  a  much 
shorter  and  relatively  stouter  species  {Loligo  brevis  Blainv.)  occurs,  which 
might  be  mistaken  by  a  careless  observer  for  the  present  species.  In  ad- 
dition to  its  shorter  body,  it  has  very  different  large  tentacular  suckers, 
with  the  teeth  on  the  homy  rim  coarser  and  all  of  similar  form  and  size. 
Its  i>en  is  also  shorter  and  relatively  broader,  and  different  in  structure 
(Plate  XXXI,  figs.  4-6). 


Digitized  by  VjOOQlC 


856  EBPOBT  OF  COMMISSIONEB  OF  FISH  AND  FISH£fiI£&    [141] 

a     -So 

1: 1^ 

11    "1 
eS  is- 

If  If 
II  g| 

ii  li 

a     "oS 

we   Oo 
^1   '^.'» 


4 

gg 

8SS  i 

si; 

6 

Of 

g8 

sa 

Of 

Of 

ss 

8^gg 

wirArArA 

Of 

rArA^rAoi^^d 

Of 

Of 

S 

^3 

ao 
•o 

888SgggSSS;3S 

•o 

"o 

88g8S88?g8aS 

to 

^3 

•o 

ggsggssgg^ss 

389gSSo^ 

"o 

ggS58SJ?8g?SS 

^CirAcid^oi 

6 

•o 

gggsgg 

gg 

*^ 

:^$S8  :89 

Of 

1 

"o 

1 

I      I'M   0.* 

i 

"^1   ii 
§•-  -a* 


Jill- 

11 


Digitized  by  VjOOQlC 


147]      CEPHALOPODS  OF  NORTHEASTERN  COAST  OF  AMERICA     357 


4 

o 

ggs:3gs$ 

s 

s 

s 

o 

0> 

ggg§$gssg$;§ss 

--^rf^g 

6 

0*' 

SgSggg^  : 

6 

eoej    j^rnddoiS 

§Sg?^2?§gggggggS  ; 

ss 

,» 

"b 

6 
"b 

?33SSgSg^g^ggS^gS!^SgS^SgSgg|?$SS3:3SS;:g      SSS^ggg 

6 

ssgsgg^g^sssgg^g 

Sg^ggg^  : 

c4ci5e6ei$o6e4    *   j 

gggiSSg^ggg  :g^  :  is 

ssasss     aig^g 

^ 
rf 

SSSSgg^gg 

ggggg  :SS^ggS3gg3l§Sg:SSS 

ti,6^^ci   \^   '     eieieititici 

sssgggggs 

g^gg^ggS 

5 

sggsssi^ss 

^ 

s 

s 

s 

8;: 

• 

s 

;S2 

0»- 

1 


:  S 

1 


Digitized  by  VjOOQlC 


358  REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.    [148] 


5 


I 


X'  Ci  H  »^  SS  O  l5  X  Cl  X  O  ?l  O  -r  C^4  ?4  T»< 
'■i  cd  OC  la  ■£  Ci  Ci  C^i  74  ziiTi  rA  tA  r^ '^ -^  r^ 


r-i  WiHfH 


o  I-  o  o  =. «-  o  o  »-i  3  ir:  X  i-*:  o  »  o  o  t^  o  o 

rs  ^  O  3  Zi  Ct  I.-:  X  r-<  O  l-  t*  o  i.-s  —  O  t-  O  rn  ^ 

c^i  cj  00  ui  cj  05  s^i  ri  rs  ?i  "<?  1-i  1-!  »-i  -^  "T  r-I  w    '    * 


P-;  Oi  iH  s^  ■*  «rf 


tn  o  o  L'l  o  •■:  Lt  o  o  o  '."^  o  »c  o  in  »f5  o 

t-i->CJC3C^Cir-t(riCOrtOTJO«?JXt^ 


I 
I 


I 

6 


I 


I 
I 


X  ^  "«•  I-  rs  I"  T^  "f  I-.  7J  Ci  r:  M  O  T I  f-  ^  t-  74  r-J 


^:»^x?iaii^OMo-!»«^X'rso3 


j     tMaxwSS'«*».'5t-TfiSe5SSwxco 


coo    'wi^oxt^ojiSeo 
C90    •cdO'Hcicoeoiwo^ 


5  OiO 


iHiH  •-I  r-t 

•r»i  o  e»  to  o  ^  ed  CO -^s!  eo  i«  i-J  i-J »-;  ^  •^  t-i  c>i    * 


^S 


1-H  ^  r-tlH 


::4OOO^OQ>09SQ>A>AOOOOOrac0 

ooc*ooc»»i5^uSA3eeorat<^aoo«9e<4iH 
^  c>  oi  <^  o  ^4  CO  ed  »  ej  i^  1-4  ^4  i-i  to -^  e«i  c4    *    * 


•OOOOOOOOOOiAif^OOOiftO 

ir>^o<d^c4eaece<5co<0«H*Hc4>A>as4 

W«COl"-Ot-C^S»oS'««>'Vt>So(M3c«iH 


•0O9999OO>AOQt<5>0tniAQ£9 


11 


Digitized  by  VjOOQlC 


[149]       CEPHALOPODS  OF  NORTIIEASTERX  COAST  OF  AMERICA.      359 


4 

S 

83S9 

, 

-« 

t^  <<i  ^  99  ^  i£3  c)  e^' (^j  cl  ^  r^ 

28gSS 

1 

« 

5                   ,HC4^-ri 

^ 

ad  to  «a  CO  .a  <dc^  54  cvioittV;    'rHC^ro.H' 

1        ^^^^ 

1 

► 

1 

«» 

oi  e  lA  CO  o  t^  oi  CO  m  CO  «>  r^  P^ .-;  m  05  (N 

s 

d 

ag2^gag8e^ss§§s§s 

% 

SggggS^gg:$g^^8^Sg 

^t:<6^t^a6eicioic6tirA^Ac<i^9i 

^ 

^ 

n 

88  iSS^^SgSSS 

gss 

SS9g 

•4 

8^SS 

Hi 

^ 

^c6t^^^<3&c6ne6c6fdrArA^c6^rA9i    '    •              rA9irA^e6^ 

1 

:           !  :  :  :  : 

•       ..•!••!! 

i[ 

1 
1 

35 

u 


-^2 

s  ^ 

"I 

ri 


I 

M 

in 


Digitized  by  VjOOQlC 


360  BEPOET  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.     fl50] 


S 


s 

I 

I 
I 


n 


I 


6 

•a 

5.30 
3.00 
6.00 
6.70 
1.  TkI 

2.20 
2.25 
2.40 
2.20 

•o4 

r4n 

»- 

s 

ss 

2S 

?52 

88 

r4^ 

8SS                    §SSS 

8 

o 

.  ess; 

^ 
^ 

6 

?8gS8  :8S83§g§§ 

8JSS         8S5Se 

n 

S 

5 
^ 

8SS8S 

S 

^ 

S33  :S^SS:3SS         [3^S8S^ 

0« 

83 

8^SS9 

8g 

8S;3         SS«3^  :5 

► 
9 

8 

383 

ade4^ 

S^SSS^SS         SSSI888 

-< 

-< 

5r 

►• 

^ 

£8 

S8S         iSSSS 

8 

s 

8 

r4 

ss^s^a:?       6ss?ss8 

1 

s 

> 

a 

i 

2 

c 

- 

t- 

1 

1 

si 

I- 

52 


11 


•111  I 


S.9 


5«f 


Digitized  by  VjOOQlC 


[151]      CEPHALOPODS  OP  NORTHEASTERN  COAST  OF  AMERICA.    361 

IS 


M 

ssss 

^8 

r4e4^ 

2 

-; 

^ 

8SqS 

^r4^ 

S 

^ 

A 

•d 

ss 

r4 

^ 

8S 

r4r4^ 

r4 

ri 

6 

6 

8» 

3SS 
r4^r4 

s 

rA 

^ 

^ 

^ 

SS3 

»4e4r4 

s 

r4 

lA 

0SadMS0(^^^>dKSge4^^r4x$MS    *     *                  r4r4^^r4 

A 

S8SSS9S8^SSS$SSI^SS         839^S 

S 

i 

1       . 

1; 

1 

*■ 

^ 

Digitized  by  VjOOQlC 


362  REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.    [152] 


i 


i  . 


fii 

<6 

1 

3 

* 

CO  x- 

14 

sss 

^ 

^ 

r^ 

\i 

g§SS§§? 

2^ 

gg 
r4,- 

r- 

M 

^ 

d 

«5r4     •     • 

$3 

Sg 

3 

P^ 

gs 

ggS 

3 

^ 

^ 

a 

«4 

05^ 

ires 

r4 

►» 

^r4 

8^S 

3 

rA 

t 

& 

- 

%4 

0 

J 

t^ 

^ 

Digitized  by  VjOOQlC 


[153]       CEPHALOPODS  OF  NORTHEASTERN  COAST  OF  AMERICA.    363 


^ 

ess 

4.00 
4.30 
1.60 
1.90 
2. 25 

^ 

o 

:         S?3 

s 

.4 

a 

i         3SS  is 

U 

:         S?S  ig 

^ 

•     'rAcici     '     '                  rArA     '^^ 

d 

:                   rArA     • 

:4 
.4 

» 

sss 

0 

H 

O 

i 

a 

A 

^iAd<de^e<S0$eiieJa6e4   jr^^r^^^   *   '             ^rA   'qA 

M 

^ 

tH 

•^ 

i 
1 

! 

,  „    1 

"8 

•^^ 

!    >« 

1 

D 

j 

1 

•H 

Digitized  by  VjOOQlC 


864  BEPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.     [154] 

I. — Table  to  illtutraU  the  rate  of  growth  of  LoUgo  Pealei,  young. 


LooiOity. 


Depth. 


Date. 


Length  of  mantle,  in  millimeten. 


Young  of  the  year. 


Yoting  of  prericNta  j 


Vine; 


^. 


Sound.  < 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do., 
Do. 
Do. 
Do. 
Do. 


Sor&oe 
..do... 
..do... 
..do... 
..do... 
..do... 


0-20. 


Newport,  B.  I... 
Narraganaett  Bay . . 
Off  Newport,  B.  I.. 

Do 

Off  Point  Jndith, 
Itl 

Do 

Karraganaett  Bay. . 
OffBnEBaid*aB*y, 
Narraganaett  Bay . 
Off  Block  lahmd. . 

TV* 


Surface 
..do... 
...do ... 

Shore.. 

8 

16-26... 
16-19... 


16 

19 

4-12. . . 

21 

6 

18 

6 

14 


17. 


18. 


TASWTT  BOBBALIB. 

Kaaaachnaetta  Bay 

Do :. 

Do 

Do 


Off  Cape  God.. 

Do. 

Ci^Ann..... 


IH.... 

42 

Shore. 


•| 


187S-76. 
July  7 
July  12 
July  15 
July  16 
July  28 
Aug.  2 
Aug.  21 
Aug.  27 
Aug.  28 
Aug.  — 
Sepl  15 
Oct.  13 
Oct.  20 
Nov.  1 
May  15 
Jane  3  . 
1880.  I 
July  27  I 
Aug.  6 
Aug.  7  , 
Aug.  12 

Aug.  18  60  =  17-58:  20  =  38-55 1=115:  1  =  102. 

Aug.  14  133  =  16-33:8  =  38-44 2  =  86-87:  2  9  =M6-111 

Aug.  16  33  =  23-65:  14  =  .50-70:  3  =  75-82     3  =  83-e5. 

Aug.  17  72  =  12-28:5  =  30-42 

Aug.  28  2  =  4S-53:  8-=7a-88 i 

Aug.  24  9=24-36:8=40^55 1 


36=25-85—:  3  =  45-48"  ...... .|  10=75-100—. 

100 +  =10-20 1 

4  =  60-68 1  9  =  70-100. 

500  +  =10-25 ... 

500  +  =  10-30 

200 -f  =15-35 i 

26  =  27-52 t 

18  =  23-50 

38  =  25-50:  2  =  55-63 1 

30  =  25-45:  10  =  47-72 i  2  9  =125-150:  1  <f  ^ISL 

3  =  45-56 I  2=125-138. 

I  1  =  188. 

4  =  88-100 !  4  =  112-125. 

1000  =  8-20:  3  =  75-82 j  1  =  152. 

3  =  152-188. 

80  =  62-100:  10  =  100-10. 


4  =  28:  6=32-44 '  5  =  67-80:  1=96. 

5  =  45-50 3  =  84-100. 

54  =  15-33:49  =  82-44:5  =  50-62.  8  =  89-108:  2  =  120-1«. 

90  =  15-25:  15  =  30-40 , 


Aug.  27     lcf=84. 

Aug.  81     7  =  38-46:  2=60-62.. 

Sept.    1     2  =  32-46:  11  =  60-52. 


Sept    8     23  =  82-^:  4±=56-58:  1  =  82.... 


Sept  13     14  =  16-30 

Sept  —     20=42-55:  10  =  56-72:  1  =  110 
Nov.  16     32 

I 

1878.  ' 

Aug.  29     1  =  31 

Sept.  16     1  =  38 

Sept  21     6=28-38:  1=50:  6=02 

Sept  26     2  =  31-38 

1879.  • 

Sept    9     2  —  38 

Sept  26     1=76 

Oct, '80     6  d"  3  9  - 110-166' 


1  9=110. 


2=180.14t 


J. — Loligo  Pealei,    Spedmens  examinedj  mostly  adult.     To  illustrate  dUtrOmiUmf  fe, 

[In  last  oofaiinn  a<i.=  adult;  &r.  =  breeding:  in.  =  length  of  mantle  in  inches;  j.  or /«9.=: 

(17.=  large.  J 


No. 

Locality. 

Fath. 

When  collected. 

Received  from— 

Specimcaa,  ME 
and  numbsr. 

TYPICAL  VARIBTT. 

New  Haven.  Conn . . . 

1867 

Mr.  Hooos 

Cr.  H.  Perkfais  . 

A.  E.VerriU... 

.-..do 

...do 

....do 

CO.  Bvme 

U.S.  Fish  Com. 
....do 

...do 

.    l<f. 
.    Icf-. 
.   4  ad. 
cT  4ad. 

do 

1i,h 

Near  New  Haven. - 
....do 

Shore . . . 
...do  .... 

i876 

1874 

1876 

May  18, 1880 

§f 

....do 

..  do  ... 

.    6ad. 

IG 

New  Haven  Harbor 
T^ng  TfllAnd 

...do.... 
...do  .... 

.  d"  llg.hr. 
.   Ijuv. 
cf81a.«a. 

fl'.b'.OO.... 

Norair  Oonn 

..  do  .... 

1874 

August  5,  1874 

August  24.  1874.... 

....do 

U:v.v.: 

....do 
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J. — Loligo  PfoZci— Contiiined. 


Vo. 


Locality. 


Ffeth. 


When  collected. 


Beoeived  from— 


Specimen^  sex 
and  nomuer. 


/.*. 


D-W. 


X.T.Z..- 

AA-HH. 
IV-dOV.. 


▲  1. 


JlA.  1-8  g. . 


ao-ifiG. 


1-10.. 


Typical  yabibtt— 
Continued. 

Vineyard  Sonnd, 
Mass. 

....do 

Menemsba 

Yineyaid  Sound  — 

...do 

...do 

...do 

...do 

...do 

....do 

...do 

...do 

...do 

...do 


...do 

...do 

...do 

...do 

Karraeanaett  Bay . . 

Hyannia,  Haas 

NarraganaettBay. . 
Off  Newport,  Rt.- 
Off   Point  Judith, 

RL 
OffCuttyhunklalAnd 
South  of  Block  laLand 
Off  Chesapeake  Bay . 

YABIBTT  BOBSAUS. 

Annisquam,  Mass . . . 

Gloucester,  Mass 

Massachusetts  Bay. 

Off  Cape  Cod 

ProTincetown,  l^tass 
Cape  Ann,  Mass — 


TABDETT  FALLIDA. 


A«torla»lf.Y 

.-..do , 

...do    , 

Great  Beg  Harbor, 
N.J. 


Shore . . 


5-8.... 
Shore. 
..do.. 
6-12... 
5-16... 
6-20  .. 
Shore. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
...do  .. 
..do.. 
..do.. 
..  do., 
.do.. 
..do.. 
..do.. 
16-26.. 
19 


17... 
252. 
18.. 


Shore. 
..do.. 

47 

42 

Shore. 
...do.. 
...do.. 
...do.. 


July  and  Aug.,  1871. 


...  do 

August,  1874 

July  and  Aug.,  1875. 
July  12-26,1875.... 

August  4, 5,  1875 

September  15, 1875. . 
October  13,1875.... 
October  14,1876.... 

...do 

October  20. 1875 

November  1. 1875 

AprU  30,1876 

May  15,  1876 

May  and  June,  1876. . 

Junes,  1876 

June  6, 1876 

June,  1876 

May  28,  1880 

1880 

August,  isSO.*.'. 

July  27,  1880 

August  7,  1880 

August  14, 1880 


September  8,  1880.. 
September  18.  1880. 
November  16,  1880. 


July,  1878 

...do 

September  21, 1878.. 
September  26, 1879. . 

July,  1879 

May  18,1880 

October,  1880 


Shore. 
...do.. 
...do.. 
...do.. 


Not.  and  Dec,  1870. 

....do 

...do 

1872 


T7.S.  Fish  Com.. 


...do 

V.N.  Edwards. 
17.  S.  Fish  Com. 

...do 

...  do 

...do... 

V.N.Edwards. 

...do 

...do 

...do  

...do 

...  do 

...do 

...  do 

..  do 

...do 

...do 

...do 

Samuel  Powell. 


U.S. Fish  Com. 

...do 

..  do 


..do 

...do    

Z.  L.  Tanner. 


A.Hyatt   

A.E.  Verrill... 
TJ.S.FiahCom. 

..  do 

J.  H.  Blake 

A.  H.  Clarke... 

...do 

J.  H.  Emerton. 


BobertBenner.. 

...do 

...do    

A. E.  Verrill... 


72  ad. 

30  ad. 

cTl:  9  2. 

7ad. « 

Eggs  and  Jar. 

juv. 

5Jur. 

8 =5-7.5  in. 

3=5-7  in- 

(f  5  large. 

5=4-5  in. 

1=6  in. 

cflO:  9  3. 

8=^-7  in. 

cf  15:  9  4  ad. 

cf  3=5-6  in. 

^  3  large. 

89 ad.:  9  12. 

cf  48:  9  12  br. 

load. 

cf  1  very  Ig. 

61. =3-3.7  in. 

5j.- 8.5-6.5  in. 

2  j.  =  1.1-1.4  in. 

2=5.1-5.5  in. 

14.iuv. 

32  juv. 


9  8  ad.  br. 
2  Juv. 
lljuv. 
Ijuv. 
8  large. 
15ad.br. 
<f  5:  9  8  Jut. 
cf  1:  9  2  ad. 


<fl7:  9  9. 
<f  9  20  ad. 
<f  5ad. 
1,  bass  atom. 


E. — Specimens  examined.    Eggs  and  recently-hatched  young  of  Loligo  Fealei. 


LocaUty. 


Near  New  HaTen. . 
Vineyard  Sound  . . . 
Long  Island  Sound . 

Fisher's  Sound 

Nantucket  Sound.. 
Vineyard  Sound... 

Near  New  Haven . . 
Off  New  Haven.... 
Gardiner's  Bay  — 
Off  Newport,  3R.  I.. 

Do 

Do 


Narragansett  Bay. 

Do 

Bnasaxd'a  Bay  — 


Fath. 


Shore... 

5-10 

4-8 

Surface. 

8-12 

8-16 

6-10 


Shore. 


4J... 
6.... 


When  collected. 


n... 

1871. 

r4.... 

■4... 

Ji.... 
1875.. 
1875. 


JO... 
1880.. 


June  28,  1880. 
August  0,  1880.. 
August  7, 1880.. 
August  16,  1880. 

August  23, 1880. 
August  81, 1880. 
August  26, 1881. 


BeceiTedfrom— 


J.  E.  Todd 

United  States  Fish  Com . 

do 

do 

do 

do 

do 

do 

S.I.Smith 

J.  F.  Fowls 

Schooner  G.  H.  Bradley. 
United  States  Fish  Com. 

do •. 

do 


.do. 
.do. 
.do. 


Eggs  or  embryos. 


Well  developed. 
All  stages. 
Well  developed. 
Just  hatched. 
Partly  developed. 

Do. 
All  stages. 
New  laid. 
Near  hatching. 
Half  developed. 
New  laid. 

Fresh  and  well  developed. 
New  laid  and  hatching. 
New  laid   and  partly  de* 

veloped. 
Freshlaid. 
Partly  developed. 
Just  hatching. 
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Notes  on  the  visceral  anatomy  of  Loligo  Pealei. 
{See  Plate  XX,  Jig,  2;  Plate  XXIX,  figs.  l-3a;  Plate  XXX 11,  figs.  2,  3.) 

The  gills  (g)  are  large  and  highly  organized  in  this  species,  althougli 
considerably  smaller  than  in  Ommastrephes.  The  bases  of  the  gills  {g) 
are  situated  somewhat  in  advance  of  the  middle  of  the  mantle-cavity,  or 
branchial  chamber,  and  their  tips,  in  fresh  specimens,  extend  forward 
nearly  to  the  base  of  the  siphon  (/).  The  branchial  chamber  is  separated 
from  tile  visceral  cavity  by  a  thin  translucent  membrane  (the  so-called 
peritoneal  membrane),  through  which  there  are  two  circular  openings 
{u)y  one  a  short  distance  in  advance  of  the  base  of  each  gill;  throng^ 
these  the  secretion  of  the  urinary  organs  (r^r*)  is  doubtless  dischai^;ed. 
Internally  the  visceral  cavity  is  divided  into  several  compartments  by 
folds  of  thin  membrane.  The  largest  of  these  chambers  contains  Hie 
stomach  and  its  codcal  lobe  (S,  S').  When  the  branchial  cavity  is 
opened  on  the  ventral  side,  as  in  PI.  XXIX,  fig.  1,  land  the  thin  mem- 
branes covering  the  viscera  are  removed,  the  renal  organs  (r,  r*)  are 
seen  as  large  and  conspicuous  organs,  especially  if  the  venous  system 
has  been  injected  with  a  colored  fluid.  These  organs  are  mostly  situ- 
ated close  around  the  heart,  above,  below,  and  in  front  of  it,  but  two 
of  them,  in  the  form  of  pyriform  glands  (r',  r'),  which  are  firmer  and 
have  a  more  compact  structure  than  the  rest,  extend  along  the  pos- 
terior venaecavaB.  These  extend  forward  and  unite  with  the  two 
elongated,  saccular  organs  (r,  r),  which  extend  across  the  ventral  side  of 
the  heart  and  the  bases  of  the  gills,  and  passing  farther  forward,  onite 
on  the  dorsal  side  of  the  intestine  to  form  the  anterior  vena-<iava; 
before  they  thus  unite  each  one  receives  a  vein  from  the  intestine  (r") 
and  gives  off  a  large  sacculated  vessel,  or  branch,  which,  passing 
upward  along  the  sides  of  the  proximal  part  of  the  intestine,  unite  with 
two  large  lobulated  renal  sacs,  which  lie  above  and  in  front  of  the  heM 
and  surround  the  commencement  of  the  intestine;  these  send  ts^ring 
lobes  backward, which  receive  the  blood  from  the  gastric  veins;  anteri- 
orly they  receive  the  hepatic  veins;  laterally  they  receive  the  large  ves- 
sels or  pallial  veins  from  the  sides  of  the  mantle,  and  also  communicate 
with  the  branchial  auricles. 

The  heart  (H)  is  a  large,  muscular,  and  somewhat  unsymmetrical 
organ,  varying  in  shape  according  to  the  state  of  contraction.  Usaallj 
it  is  more  or  less  obliquely  four-cornered,  with  the  right  side  largest  and 
the  posterior  end  more  or  less  conical.  From  the  posterior  end  arises  a 
large  artery,  the  posterior  aorta,  which  gives  off,  close  to  its  origin,  two 
small  arteries;  one  of  these  is  median  and  goes  forward  to  the  ink-sac 
and  intestine,  passing  below  and  across  the  heart;  the  other,  arising 
laterally,  in  the  male  goes  to  the  prostate  gland  and  other  organs 
connected  with  it  (PI.  XXTX,  fig.  2,  po).  A  little  farther  back  the  pos- 
terior aorta  divides  into  three  large  arteries;  one  of  these  (o)  is  situated 
in  the  median  plane,  and,  crossing  the  branchial  cavity  along  the  curved 
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anterior  end  of  a  thin,  median,  membranous  "partition,  supplies  tlie  ven- 
tral and  lateral  jJortions  of  the  mantle,  sending  branches  both  back- 
ward and  forward;  the  other  two  main  divisions  (o',  o")  diverge  as  they 
go  backward,  and  supply  the  caudal  fins  and  adjacent  paxts  of  the 
mantle.  The  anterior  aorta  (ao)  arises  from  the  right  anterior  comer  of 
the  heart,  and  goes  forward  to  the  head,  on  the  right  side  of  the 
median  line,  by  the  side  of  the  (esophagus.  Just  beyond  the  constric- 
tion, at  its  origin,  it  is  somewhat  bulbous.  A  short  distance  from  its 
origin  it  gives  off  a  large  branch,  the  gastric  artery  («o),  which  sends  a 
branch  to  the  renal  organs,  and  passes  backward  over  the  dorsal  side  of 
the  heart  to  the  anterior  parts  of  the  stomach,  where  it  ramifies  exten- 
sively. 

The  portion  of  the  aorta  which  passes  along  and  through  the  liver 
gives  off  several  hepatic  arteries  that  supply  blood  to  the  liver,  and  one 
branch  emerges  fix>m  the  liver,  on  the  dorsal  side,  and  supplies  the 
muscles  of  the  neck-region.  The  ultimate  divisions  of  the  aorta  supply 
the  various  organs  of  the  head,  and  a  large  branch  goes  out  to  the  tip 
of  each  arm,  nearly  in  the  center,  sending  branches  to  the  suckers.  A 
small  vessel,  the  spermatic  artery  ( fig.  2,  go),  arises  from  the  anterior 
side  of  the  heart,  and,  passing  backward  over  the  heart,  supplies  the 
spermary  (t). 

The  large  efferent  or  branchio-cardiac  vessels  from  the  gills  (bo) 
enter  the  anterior  lateral  corners  of  th^  heart,  their  dilated  basal  por- 
tion serving,  apparently,  as  auricles.  The  branchial  auricles  (au),  situ- 
ated just  behind  the  bases  of  the  gills,  are  nearly  globular,  with  a 
small,  rounds,  whitish  elevation  on  the  free  posterior  end;  anteriorly 
they  receive  the  blood  from  the  sacculated  divisions  of  the  anterior 
and  posterior  ven»-cav»,  above  the  heart,  and  from  the  veins  {v,  v&) 
coming  j&rom  the  lateral  portions  of  the  mwitle,  behind  the  gills,  and 
they  give  off  the  large  afferent  vessels  (frt?),  which  go  to  and  run  along 
the  dorsal  side  of  the  gills.  The  anterior  venacava  [vc)  receives  the 
venous  blood  from  a  large  cephalic  venous  sinus  ♦  which  surrounds  the 
pharynx,  at  the  bases  of  the  arms,  and  is  also  directly  connected  with 
another  large  sinus  at  the  back  of  each  eye-orbit.  This  cephalic  sinus 
receives  the  blood  from  a  large  vein  in  the  median  line  and  near  the 
inner  face  of  each  arm.  The  ophthalmic  sinuses  receive  veins  from  the 
eye  itself.  Numerous  small  veins  enter  the  anterior  venacava,  from 
each  side,  along  its  course,  coming  from  the  muscles  of  the  head,  neck, 
and  siphon,  and  f^om  the  inksac,  liver,  &c.  Two  veins,  sacculated 
posteriorly,  go  from  the  ink-sac  and  intestine  back  to  the  renal  organs. 
A  small  but  very  distinct  vein  extends  along  the  dorsal  side  of  the 
effi^rent  sx>erm-duct  (p).    Two  large  pallial  veins,  on  each  side,  come 

'  The  greater  part  of  the  venous  system  can  be  easily  injected  by  inserting  the 
caunla  into  this  sinns,  through  the  folds  of  the  buccal  membranes,  just  between  the 
bases  of  the  arms  and  the  jaws,  or  between  the  outer  and  inner  buccal  membranes, 
h  can  also  be  eaeily  injected  through  the  yena-cava  in  the  lower  side  of  the  head. 
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from  the  sides  of  the  mantle  (Vj  v&) :  one  of  them  {v&)j  receiving  a 
branch  from  the  gill,  mns  from  the  anterior  part  backward;  the  other 
(1?'),  from  the  middle  part  forward ;  these  unite  into  one  trunk  before 
reaching  the  vencecavce.  The  posterior  vence-oavce  {v&')  arise  mostly 
from  the  caudal  fins,  but  receive  branches  from  the  postero-lateral  por- 
tions of  the  mantle;  each  one  receives  two  large  branches,  one  anterior 
and  the  other  posterior,  just  at  the  point  where  it  leaves  the  inner  sor- 
fJBM^e  of  the  mantle.  From  this  point  they  run  forward,  parallel  with  the 
two  iK)sterior  arteries,  and  converge  to  the  region  of  the  heart,  where 
they  join  the  great  sacculated  venous  vessels;  along  a  considerable 
portion  of  their  course  they  expand  and  become  large,  elongated,  fusi- 
form organs  (W'),  probably  renal  in  function,  but  much  firmer,  more 
definite  in  form,  and  finer  in  structure  than  the  more  anterior  renal 
organs. 

The  gills  (g)  are  long,  triquetral,  acute;  in  section  they  are  nearly  tri- 
angular (PI.  XXXII,  fig.  3),  with  the  free  ventral  sides  convex,  and  the 
dorsal  side  flat  or  concave,  except  along  the  middle,  where  a  thin  me- 
dian membrane  (d)  arises  from  a  central  ridge  and  unites  the  gill  to  the 
inner  surface  of  the  mantle.  The  gills  are  composed  of  large  numbers 
of  thin,  transverse  branchial  laminae  (Fig.  3,  a),  which  extend  outward 
symmetrically,  on  each  side,  from  the  large  median  blood-vessels  (K 
bv)j  each  half  of  a  lamina  having  a  long  ovate  or  elliptical  outline.  A 
somewhat  firm  central  axis  or,  column  (o)  gives  support  to  the  laminse 
and  the  large  blood-vessels.  The  great  afferent  vessel  (bv)  starts  from 
the  branchial  auricle  and  runs  along  the  median  dorsal  side  of  the  gill, 
on  the  inner  edge  of  the  axial  column  (c) ;  another  parallel  venous  trook 
or  sinus  {v)  is  seen  near  the  dorsal  edge  of  the  column.  Each  bnuichial- 
leaf  receives  from  the  afferent  vessel  (bv)  a  branch  {b)  which  runs  aloog 
the  dorsal  edge,  giving  off  at  regular  intervals  small  transverse  paral- 
lel branchlets,  which  in  turn  give  off  minute  capillary  vessels  along  their 
sides  and  fade  out  near  the  ventral  border  of  the  lamellsB.  Parallel 
with  these  arise  small  capillary  efferent  vessels,  which  join  larger  trsms- 
verse  vessels  between  and  parallel  with  the  afferent  ones;  these  in  turn 
join  the  larger  efferent  vessel  that  runs  along  the  ventral  edge  of  the 
lamina,  and  these  marginal  vessels  pour  their  contents  into  the  large 
vessel  {bo)  which  runs  along  the  middle  of  the  gill  on  the  ventral  side 
and  carries  the  purified  blood  to  the  heart. 

The  alitoentary  tract  is  represented  in  a  nearly  dorsal  view  in  Plate 
XX,  fig.  i.  In  this  figure  the  pharynx  is  shown  in  longitudinal  section 
in  a  side  view.  The  buccal  membrane  (bni) ;  the  pharynx  with  its  homy 
jaws  {sm  the  superior,  and  im  the  inferior  mandibles);  the  odontopbore, 
(od)  armed  with  seven  rows  of  recurved  teeth  on  the  radula;  and  the 
thin  chitinous  lining  membrane,  which  bears  numerous  sharp,  scattered, 
recurved  teeth,  both  on  the  palate  and  in  the  throat,  have  already  been 
described  (pp.  134, 135).  The  oesophagus  (oe)  is  a  long,  narrow,  but  dilat- 
able tube,  having  two  oblong  salivary  glands  (8g)  attached  to  it  just  at  the 
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bflobed  anterior  end  of  the  liver  {I) ;  it  then  runs  backward  in  a  groove 
along  the  dorsal  side  of  the  liver  to  a  point  beyond  its  middle,  where  it 
passes  obliquely  through  the  liver,  accompanied  by  the  aorta  (tw)^  and 
enters  the  stomach  at  oe^.  The  stomach  consists  of  three  parts,  which 
are  often  sufficiently  distinct  externally  when  the  stomach  is  empty,  or 
nearly  so,  but  when  it  is  greatly  distended  with  food  (as  often  happens) 
the  divisions  almost  disappear  externally,  and  the  whole  becomes  one 
great,  long-pjTiform  sac.  The  first  division  (8),  or  "true  stomach,"  is 
plicated  internally  and  has  thickened  glandular  wallsu  It  is  supplied 
with  blood  by  a  ramified  vessel,  the  gastric  artery  («o),  conspicuous  on 
its  dorsal  sui^EiEice.  This  lobe  of  the  stomach  is  sometimes  contracted 
into  a  firm  glandular  mass,  strongly  constricted  where  it  joins  the  more 
saccular  second  stomachy  but  I  have  seen  specimens,  greatly  distended 
with  food,  in  which  it  was  scarcely  or  not  at  all  distinguishable  as  a  lobe, 
and  seemed  nearly  as  thin  and  saccular  as  the  other  parts.  The  re- 
mainder of  the  stomach  (S',  S'^)  usually  has  the  form  of  a  long,  rounded, 
more  or  less  swollen,  fhsiform  sac,  tapering  backward  to  a  more  or  less 
achte  posterior  end,  which  reaches  back  nearly  to  the  end  of  the  body  5 
anteriorly  its  most  swollen  portion  is  about  opposite  the  junction  with 
the  first  stomach  and  just  behind  the  heart;  firom  this  swollen  portion 
it  narrows  rapidly,  but  extends  forward  to  the  posterior  part  of  the  liver, 
above  and  in  advance  of  the  heart,  where  it  igives  off  the  intestine  (A). 
The  more  swollen  and  anterior  portion  of  this  sac  or  second  stomach  (8^') 
has  a  glandular  lining,  which,  in  part  {8")j  is  distinctly  radially  plicated ; 
and  it  is  therefore  clearly  anatomically  distinguishable  firom  the  thin  and 
non-plicated  posterior  portion  (8^)  or  ccecal  lobe,  which  seems  to  serv^e 
mainly  for  the  temporary  storage  of  large  quantities  of  food.  The  in- 
testine  (A,  h')  is  a  rather  wide,  thin  tube,  of  moderate  length,  it  arises  from 
the  anterior  end  of  {&%  close  to  the  dorsal  side  of  the  heart;  the  anal 
orifice  {h')  is  provided  with  two  slender  clavate  papillsB;  The  liver  (I)  is 
a  long,  rather  narrow,  somewhat  fusiform  organ,  slightly  bilobed  anteri- 
orly and  pointed  posteriorly  5  along  about  two-thirds  of  its  length,  from 
the  anterior  end,  there  is  a  deep  dorsal  groove  in  which  the  (esophagus  and 
aorta  are  situated  before  they  pass  through  i1»  substance;  the  posterior 
end  is  undivided  and  pointed. 

The  ink-sac  (i)  is  a  large  flask-shaped,  or  long-pyriform,  blackish  sac, 
with  a  long  tapering  duct  (t')  terminating  just  within  the  anal  orifice. 

In  the  appearance  and  structure  of  the  internal  reproductive  organs 
the  sexes  differ  greatly.  In  the  female  (PL  XXIX,  figs.  3, 3a;  PL  XXXIII, 
fig.  2)  the  single  large  oviduct  ^od),  situated  on  the  left  side,  passes  over 
the  doroal  side  of  the  base  of  the  gill  and  terminates  in  a  large  ear- 
sh'iped  external  orifice  (op)  nearly  surrounded  by  a  broad  membranous 
tiap.  The  portion  of  the  oviduct  behind  the  base  of  the  gill  is  envel- 
oped by  a  large,  swollen,  bilobed  nidamental  gland  (PL  XXIX,  figs.  3, 3a, 
sf]  PL  XXXTTI,  fig.  2,  a/)y  which  is  abundantly  supplied  with  blood-ves- 
sels, and  internally  is  comprsed  of  a  large  number  of  thin,  close,  parallel 
8.  Miss.  59. 2i 
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lamellsB.  Two  very  large,  oblong,  accessory  nidamental  glands  {xx)  Ik 
side  by  side,  loos^y  attached,  nearly  in  the  middle  of  the  ventral  side, 
covering  and  concealing  the  heart  and  most  of  the  renal  organs;  each 
of  these  has  a  groove  along  the  ventral  side  and  a  slit  in  tlie  anterior 
end;  internally  they  are  composed  of  great  numbers  of  thin  lamells. 

In  front  of  and  partially  above  the  anterior  ends  of  these,  and  attached 
to  the  intestine  and  ink-sac,  there  is  another  pair  of  accessory  glands  (x)j 
roundish  in  form,  with  a  large  ventral  opening,  and  having,  in  fresh 
specimens,  a  cnrionsly  mottled  color,  consisting  of  irregular  red  and 
dark  brown  blotches  on  a  pale  ground.  Their  internal  structure  is  finely 
follicular.  The  ovary  (ov)  is  large  and  occupies  a  large  portion  of  the 
cavity  of  the  body,  posteriorly,  running  back  into  flie  posterior  cavity 
of  the  pen,  and  in  the  breeding  season  extending  forward  nearly  to  the 
heart.  In  the  breeding  season  the  thin  convoluted  portion  of  the  ovi- 
duct  (ov*)  is  found  distended  with  great  numbers  of  eggs.  At  the  same 
time  the  large  glands  (j/),  around  the  oviduct,  and  the  accessory  nida- 
mental glands  {Xj  xx),  destined  to  furnish  the  materials  for  the  formation 
of  the  egg-cai)sules,  and  for  their  attachment,  are  very  turgid  and  moeh 
larger  than  at  other  times. 

The  male  (PL  XL,  figs.  1, 2)  has  no  organs  corresponding  iu  position  to 
the  two  pairs  of  accessory  nidamental  glands  of  the  female,  bat  the 
single  eflferent  spermatic  duct  (p)  occupies  the  same  position  on  the  left 
side  as  the  terminal  part  of  the  oviduct  of  the  female.  It  is,  however, 
a  much  more  slender  tube,  extending  fiarther  forward  beyond  the  base 
of  the  gill,  and  its  orifice  is  small  and  simply  bilabiate.  It  extends 
backward  over  the  dorsal  side  of  the  base  of  the  gill  to  a  bilobed,  long- 
pyriform  organ,  consisting  of  a  spermatophore-sac  (m)  and  a  complicated 
system  of  glands  and  tubes  (pr,  vd)  united  closely  together  and  inclosed 
in  a  special  sheath.    This  organ  consists  of  the  following  parts: 

1.  The  vas-deferens  {vd),  which  starts  posteriorly  from  a  small  orifice 
(not  figured)  iu  the  thin  sheath  of  x>eritoneal  membrane  (pr)  investing 
the  testicle  (t)]  it  passes  forward  along  the  side  of  the  spermatophore- 
sac,  to  which  it  is  closely  adherent,  and  throughout  its  length  it  is  thrown 
into  numerous  close,  short,  transverse,  flattened  folds;  anteriorly  it  joins 
the  vesiculae-seminales. 

2.  The  vesicul^-seminales  (fig.  2,  pr,  in  part)  consist  of  three  large, 
curved  vesicles,  closely  coiled  togetiier,  the  third  one  having  thickened, 
glandular  walls;  fit)m  the  latter  goes  a  duct  which  unites  with  the  doct 
from  the  prostate  gland  to  form  the  spermatic  duct. 

3.  The  prostate  gland  ( jir,  in  part)  consists  of  two  curved  lobes,  which 
are  closely  coiled  between  and  united  to  the  vesiculfie-seminales. 

4.  The  spermatiB  duct,  formed  by  the  union  of  the  ducts  fr(Hn  the 
vesicalee  seminales  and  prostate  glands,  is  a  nearly  straight  tube,*  it 
passes  backward  between  the  prostate  glands  and  spermatophore-sao, 
dose  alongside  of  the  vas-deferens  (vd),  to  which  it  is  closely  bound 
dovm;  it  enters  the  spermatophore-sac  {ss)  near  its  posterior  end,  at  an 
acute  angle. 
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5.  The  spermatophore  ftac  (ss)  is  a  long,  capacious,  pyriform,  or  some- 
what fasiform,  thin-walled  sac,  pointed  at  its  posterior  end;  its  anterior 
end  is  directly  continnoas  with  the  long  efferent  duct  (p),  which  is  often 
rather  wide  at  its  origin  but  tapers  to  a  narrow  anterior  end.  The  ter- 
minal orifice  is  slightly  bilabiatow 

These  organs  receive  blood  through  a  special  artery  (fig.  2,  po)  which 
arises  from  the  posterior  aorta  just  back  of  the  heart.  Aftei  reaching 
the  genital  organ  it  divides  into  several  branches;  one  going  forward 
along  the  side  of  the  efferent  duct;  one  to  the  prostate  glands  and 
vesiculsB-seminales;  one  to  the  vas-deferens  and  adjacent  parts. 

Specimens  taken  in  May,  in  the  breeding  season,  have  the  efferent 
duct  and  the  spermatophore-sac  crowded  with  the  spennatophores.  In 
the  spermatophore-sac,  which  is  then  much  distended  by  them,  they  lie 
dosely  packed  in  a  longitudinal  xK)sition  with  their  larger  ends  pointing 
somewhat  outward  toward  the  surface,  and  can  be  plainly  seen  through 
the  transparent  walls  of  the  sac 

The  spermatophores  are  slender,  club-shaped,  with  the  larger  end 
lomided,  tapering  gradually  to  the  smaller  end,  which  is  usually  a  little 
expanded  at  the  tip  and  has  a  very  small  filament.  They  vary  (in  al- 
cohol) from  8  to  10°^  in  length  and  4  to  6°™  in  the  greatest  diameter. 
They  contain  a  coiled  rope  of  si)ermatozoa  in  the  larger  end  and  a  com- 
plicated apparatus  for  automatically  ejecting  this  rope  in  the  smaller 
portion. 

The  "testicle^  or  spermary  (t)  is  a  compact,  pale  yellow,  long,  flat- 
tened organ,  extending  from  the  stomach  («)  nearly  to  the  end  of  the 
pen,  in  the  x)osterior  concavity  of  which  it  lies;  a  band  of  fibrous  tissue, 
continuous  with  its  sheath,  extends  from  its  posterior  end  into  the  hol- 
low tip  of  the  pen,  to  which  it  is  attached.  An  arterial  vessel,  the  sper- 
matic artery  (PI.  XL,  fig.  2,  go)^  which  arises  directly  from  the  anterior 
edge  of  the  heart,  runs  along  the  median  dorsal  line  of  the  spermary 
and  sends  off  numerous  branches  to  the  right  and  left  (fig.  2,  t).  This 
artery  is  accompanied  by  a  spermatic  vein  (^),  closely  united  to  it. 
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Lesuenr);   pi.  15,  figs.  1-3  (orig.);   pi.  24,  figs.  14-19  (orig.). 
Tryon,  Marine  Conch.,  i,  p.  142,  pi.  52,  figs.  143,  144  (after  D'Orbigny). 
VerriU,  Trans.  Conn.  Acad.,  v,  p.  343,  1881. 
Loligo  hretipinna  Lesueur,  Jonm.  Acad.  Nat.  Sci.  Philad.,  voL  ill,  p.  282  (with 
plate),  1824. 
Tryon,  Manual  Conch.,  i,  p.  142,  pi.  51,  figs.  128-130  (after  Lesu-^nr). 

Plate  XXI,  figures  4-4a 

A  small,  short-bodied  si>ecies,  with  short  rounded  caudal  fins,  very 
short  upper  arms,  and  large  chromatophoric  spots. 
Body  short,  thick,  well  rounded,  rather  blunt  posteriorly.    Anterior 
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edge  of  mantle  with  a  well-developed  median  dorsal  lobe,  and  well- 
marked  lateral  angles.  Fins  broad  transversely,  shoit,  less  than  half 
the  length  of  the  mantle;  outer  edges  well  roimded;  posterior  end  ven* 
obtnse.  Arms  all  shojrt,  the  two  upper  pairs  much  shorter  than  the  two 
lower,  the  dorsal  pair  very  short,  considerably  shorter  than  the  upper 
lateral  ones;  ventral  and  lower  lateral  arms  nearly  equal  in  length. 
The  dorsal  arms  are  strongly  compressed,  with  a  well-marked,  thin, 
dorsal  keel;  those  of  the  second  pair  squarish  at  bai^,  without  a  keel; 
those  of  the  third  pair  are  strongly  compressed,  bejit  outward  at  the 
base,  and  furnished  with  a  high  median  keel^  starting  from  the  base,  but 
highest  in  the  middle;  ventral  arms  triangular  at  base,  with  a  wide 
membrane  on  the  upper  angle,  which  expands  at  the  base  and  connects 
them  with  the  third  pair;  a  narrower  membrane  runs  along  the  ventral 
margins.  Tentacular  arms  rather  stout  at  base,  compressed  farther  ont, 
in  extension  about  as  long  as  the  body;  club  well  developed,  about 
twice  as  broad  as  the  rest  of  the  arm;  its  dorsal  keel  thin,  elevated, 
oblique,  commencing  at  about  the  middle  of  the  club  and  extending  to 
the  tip.  The  larger  tentacular  suckers  are  very  regularly  arranged  in 
four  rows  of  8  to  10  each,  the  lateral  ones  being  not  very  much  smaller 
than  the  median  ones.  The  distal  part  of  the  club  is  covered  with  four 
regulai^  rows  of  small  suckers,  and  there  is  a  terminal  group  of  smaller, 
smooth-rimmed  ones.  The  largest  median  suckers  (Plate  XXXI,  figs  4^ 
4c)  are  broad,  cup-shaped,  rather  larger  than  the  largest  suckers  of  the 
lateral  arms ;  their  homy  rims  are  armed  with  regular,  sharp,  incnired 
teeth,  smaller  on  the  inner  side  of  the  sucker,  but  there  are  few  or  no 
small  teeth,  alternating  with  the  larger  ones.  The  lateral  suckers  are 
relatively  large,  deep  cup-shaped,  oblique,  with  very  sharp  incurved 
teeth  on  the  outer  margii^.  The  membranous  borders  of  the  large 
suckers  are  covered  with  minute,  sharp,  chitinous  scales. 

The  suckers  of  the  short  arms  are  very  deep  and  oblique,  cup-shaped; 
their  rims  are  much  the  highest  on  the  outer  or  distal  side,  where  tiie 
edge  is  divided  into  several  broad,  bluntly  rounded  denticles,  separated 
by  narrow  intervals. 

The  pen  (Plate  XXXI,  ^g.  4a)  is  short  with  a  broad  lanceolate  blade; 
the  narrow  part  of  the  shaft  is  short ;  a  thin  border, widening  backward 
to  the  blade,  commences  about  half  way  between  the  tip  and  the  proper 
blade;  the  latter  is  broad  and  thin,  marked  with  divergent  lines;  pos- 
terior end  obtuse. 

In  the  female  theie  is  no  tubercle  on  the  buccal  membrane  for  the 
attachment  of  spenuatophores.  I  have  not  seen  the  male,  nor  has  any 
writer  described  it  distinctively.  • 

•  ProfeesoT  Steengtrup,  in  a  recent  paper,  (Sepiadarinm  og  Idiosepias,  <  Vid,  Selsk. 
Skr.,  6  R.,  1,  3,  p.  242,  note,  1881)  has  proposed  to  make  this  species  the  type  of  a 
new  genus,  LoUiguncuta,  hecaose  the  female  receives  the  spermatophores  on  tbe  inner 
surface  of  the  mantle,— a  character  that  seems  to  be  scarcely  of  generic  value,  union 
it  be  reinforced  by  anatomical  differences  now  unknown.  Such  characten  may  jkossa- 
bly  exist  in  the  unknown  males. 
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The  color  is  peculiar:  it  consists,  on  the  body,  in  alcoholic  specimens, 
of  dark  purplish  chromatophores,  everywhere  pretty  uniformly  and 
regularly  scattered,  on  a  pale  ground-color.  When  expanded  these 
chromatophores  are  large  and  round;  above  the  eyes  they  are  so  closely 
crowded  as  to  form  dark  blotches ;  tiiey  also  cover  the  outer  surface  of 
all  the  arms ;  underside  of  caudal  fin  white. 

In  alcohol,  a  medium-sized  specimen  measures  from  tip  of  tail  to  base 
of  dorsal  arms,  80°*™;  total  length  of  mantle,  71°^  j  breadth  of  body, 
22°^;  breadth  of  caudal  fin,  52°^  5  length  of  fin,  39"";  length  of  dorsal 
arms,  from  base,  17"";  of  second  pair,  23"";  of  third  pair,  31"";  of 
ventral  arms  31"";  of  tentacular  arms,  46"";  of  club,  22"". 

A  larger  female  specimen,  from  Charlotte  Harbor,  Florida,  measured, 
in  length  of  mantle,  130°^;  diameter  of  body,  36"";  length  of  dorsal 
arms,  45"";  of  second  pair,  66"" ;  of  third  pair,  66**^;  of  tentacular 
arms,  145°^. 

Tliis  species  appears  to  have  an  extensive  distribution  along  the 
warmer  parts  of  the  Atlantic  coasts  of  America.  It  was  originally 
described  by  Blainville  as  from  Brazil.  D'Orbigny  records  it  from  Eio 
Janeiro.  It  ranges  northward  to  Delaware  Bay.  It  is  common  on  our 
southern  coasts,  from  South  Carolina  to  Florida,  and  I  have  seen  speci- 
mens from  Mobile  Bay,  Alabama,  and  from  Louisiana. 

LoUgo  hrevia, — Specimens  examined. 
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8BPI0TBVTHIS  Blainy.,  1823. 

This  genus  closely  resembles  Loligoy  in  external  characters.  It  is 
distinguished  chiefly  by  having  the  fins  extending  nearly  the  whole 
length  of  t^e  mantle.  The  body  is  stout  and  depressed,  somewhat  as 
in  /Septa.  The  pen  is  thin  and  homy,  lanceolate,  nearly  as  in  Loligo, 
but  is  often  thickened  nearHhe  margins. 

There  are,  however,  important  differences  in  the  visceral  anatomy. 
The  eggs  are  much  larger  and  fewer  than  in  LoligOy  and  the  ovary  is 
short  and  broad,  at  the  posterior  end  of  the  body. 

Sepiotenthls  aepioidea  D'Orb. 

Loligo  sepUndea  BlainviUe,  Diet.  Sci.  Nat.,  xxvii,  p.  146, 1823. 
Sepioteuihia  triangulata  Bang,  Mag.  de  ZooL,  p.73,pl.9ij,  1837  (tiyOrbigny). 
Sepioteuthis  $epioidea  D'Orbigi^y,  C6ph.  Ac^tab.,  p.  298,  S^ioteutheff  pi.  7,  figs. 
^11 ;  Hist  rne  de  Cuba,  MoU.,  p.  34, 1853.    , 
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Sepioteuthis  sepioidea  D'Orb. — (Continued.) 

Gray,  CataL  Moll.  Brit.  Mus.,  i,p.81,  1849. 

Try  on,  Man.  Conch. ,  i,  p.  153,  pL  63^  fig.  216.    (Description  copied  from  Gray; 

figure  from  lyOrbigny.) 
VoiTil],  Trans.  Conn.  Acad.,  t,  p.  345, 1881. 

Body  oblong,  stout,  depressed,  tapering  but  little,  obtuse  posteriorly. 
Tlie  tos,  together,  have  a  long,  rhomboidal  form,  broadest  in  the  middle 
and  rounded  posteriorly  5  they  commence  a  short  distance  (5  to  10™») 
from  the  anterior  border  of  the  mantle  and  extend  to  the  jiosterior  end; 
a  narrow  crest-like  extension  of  the  flns,  around  the  posterior  end  of  the 
body,  unites  them  together.  Buccal  membrane  with  seven  long,  acute 
lobes,  without  suckers.  Sessile  arms  rather  slender,  the  third  pair 
much  the  largest;  the  first  very  short  and  compressed.  Suckers  \dth 
broad  rims,  having  long,  slender  teeth  on  the  outer  side  and  smaller 
cues  on  the  inner.  Tentacular  club  with  four  rows  of  large  suckerS) 
about  twelve  in  each ;  the  central  ones  have  the  rims  strongly  and  reg- 
ularly denticulated  with  slender,  acute  teeth ;  the  marginal  ones  are 
but  Little  smaller,  with  similar  teeth  on  the  outer  edge.  The  pen  is 
broad,  lance-shaped;  the  blade  is  wide  and  thin,  without  any  marginal 
thickenings. 

The  male  has  the  left  ventral  arm  hectocotylized  by  the  enlargement 
and  elongation  of  the  stems  of  the  suckers,  in  both  rows,  on  the  distal 
part  of  the  arms,  as  in  Loligo;  but  in  this  species  the  cups  are  entirely 
obsolete  on  many  of  the  stems  in  both  rows,  the  steins  becoming  long, 
conical,  with  acute  tips.  The  large  spermatophore-sac  is  filled  with 
spermatophores  in  some  of  the  specimens  examined  by  me,  and  there  is 
a  saccular  enlargement  of  the  efferent  sperm-duct  or  "penis''  near  the 
terminal  orifice.  These  specimens  have  the  larg^  part  of  the  inner  sor- 
face  of  the  siphon  covered  with  a  soft,  whitish,  glandular-looking  mem- 
brane, wliich  is  thrown  into  longitudinal,  convoluted  folds. 

A  large  fbmale,  taken  in  July,  has  a  short,  thick  ovary,  and  is  distended 
by  comparatively  few  very  large  eggs  (6-6°^  in  diameter),  which  have 
a  strongly  reticulated  surfsuse  before  reaching  the  glandular  part  of  the 
duct  The  oviduct  is  very  large,  with  large  glands,  and  its  external 
orifice  is  large  and  surrounded  by  a  broad  and  very  complicated  border. 
The  accessory  nidamental  glands  are  also  very  large.  The  short  ovary 
is  restricted  to  the  posterior  part  of  the  body.  This  specimen  had 
spermatophores  attached  to  and  around  a  large  elevated  area  on  the 
lower  part  of  the  inner  surface  of  the  inner  buccal  membrane. 

This  species  is  widely  distributed  along  the  warmer  parts  of  tiie 
American  coast  and  throughout  the  West  Indies,  extending  as  far 
north,  at  least,  as  Bermuda,  from  whence  I  have  a  specimen  collected 
by  Mr.  G.  Brown  Goode.  It  may,  therefore,  occasionally  occur  as  for 
north  as  Gape  Hatteras,  but  I  have  seen  no  specimens  from  our  coast, 
north  of  Florida. 

From  the  Museum  of  Comparative  Zoology  I  have  received  two  speci- 
mens from  Cuba  (Professor  Poey);  two  large  males,  with  spermato- 
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phores  in  the  sac,  taken  at  Key  West  by  Dr.  J.  B.  Holder  and  Captain 
Pickering ;  and  a  large  female,  with  ripe  eggs  in  the  oviducts,  and 
spermatophores  on  the  buccal  membrane,  taken  July,  1851),  at  Fort 
Jefferson,  by  Capt.  D.  P.Woodbury.  Other  localities  are  Martinique 
(Blainville,  Bang);  Cuba  (D'Orbigny)j  Honduras  (Gray). 

Family  SEPIOLH)^  Keff. 

Eefferstein,  in  Bronn,  Thier-Reich,  ill,  p.  1443,  1866. 
GiU,  Arrangement  of  Families  of  Mollasca,  p.  2,  1871. 
Tryon,  Man.  Conch.,  i,  pp.  102, 156, 1879. 

Body,  short,  thick,  blunt  posteriorly.  Eyes  with  lower  lid  free,  upper 
adherent;  sometimes  free  all  around;  pupils  often  circular.  Fins  sepa- 
rate, laterally  attached  near  the  middle  of  the  body.  Tentacular  arms 
more  or  less  retractile  into  large  sacs.  Pen  little  developed,  not  reach- 
ing the  end  of  the  mantle;  sometimes  absent  Siphon-valve  small;  no 
dorsal  bridles.  Dorsal  arms  usually  hectocotylized  in  the  male.  Eggs 
large,  few,  not  enclosed  in  capsules. 

This  family  is  related  to  LoliginidoBj  but  differs  widely  from  the  latter 
in  the  eye-lids,  visceral  anatomy,  &c. 

STOLOTBUTHIS  VerriU,  1881. 

Body  short,  stout,  rounded  posteriorly.  Eyes  with  free  eyelids  ;  pupils 
round.  Pen  none.  Arms  united  together  by  a  broad  web.  Fins  large, 
narrowed  at  base.  Mantle  united  directly  to  the  head  by  a  large  dorsal 
commissure ;  lateral  connective  cartilages  of  the  mantle  elongated,  fitting 
iato  elongated,  margined  pits  on  the  base  of  the  siphon.  Siphon  with  an 
internal  valve.  Tentacular  club  with  small,  long-pediceled  suckers,  in 
eight  or  more  rows ;  rims  not  toothed. 

The  males  and  some  of  the  females  have  some  of  the  middle  suckers 
of  the  second  pair  of  arms  much  enlarged.  In  the  male,  the  suckers  at 
the  base  of  both  dorsal  arms  are  larger  and  more  crowded  than  in  the 
female,  and  the  web  is  more  swollen  at  the  sides. 

Stolotenthis  leacoptera  YeiriU. — Butterfly  Sqnid. 

Sepiola  lemeoptera  Verrill,  Amer.  Joom.  Set.,  voL  xvi,  p.  378, 1878. 
Tryon,  Man.  Conch. ,  i,  p.  158, 1879.    (Description  copied  from  preceding. ) 
Verrill,  Amer.  Jonm.  Sci.,  xix,  p.  291,  pi.  15,  figs.  4  and  5,  April,  1880 ;  Trans. 
Conn.  Acad.,  v,  p.  347,  pL  31,  figs.  4  and  5 ;  pi.  54,  fig.  4,  June,  1881. 
Stoloteuihis  leuooptera  VerriU,  Trans.  Conn.  Acad.,  v,  Oct.,  1881. 

Plate  XXXVI,  figures  1,  la,  2. 

Size'  moderate 5  the  largest  specimens  observed  are  probably  full- 
grown.  Body  short,  thick,  swollen,  with  the  mantle  smooth.  Ven- 
tral surface,  in  the  middle,  with  a  large,  somewhat  flattened,  brown, 
heart*8hai)ed  or  shield-shaped  area,  bordered  with  blue,  and  surrounded, 
except  in  front,  by  a  silvery  white  band,  having  a  pearly  or  opalescent 
luster.    Eyes  large,  with  round  pupils  j  lids  free  all  arounc .    Fins  large, 
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tliin,  broadly  rounded,  in  the  living  specimens  nearly  as  long  as  the 
body ;  the  posterior  lobe  reaches  nearly  to  tlie  end  of  the  body ;  the 
anterior  edge  extends  beyond  the  front  of  the  mantle  to  the  eye.  The 
anterior  edge  of  the  mantle  is  prominent  and  emarginate  beneath ;  later- 
ally it  recedes  to  a  great  extent ;  above  it  is  broadly  attached  to  the 
head.  Sessile  arms  short,  with  a  wide  basal  web,  extending  beyond  the 
middle;  upper  ones  shortest;  third  pair  longest;  suckers  in  two  rows, 
except  at  tip  of  ventral  arms  of  largest  male,  where  they  form  four 
lows. 

Tentacular  arms  slender,  thickened  at  base,  tapering,  extending  back 
as  far  as  the  end  of  the  body ;  club  scarcely  as  wide  as  the  arm,  with 
a  firee  crest  at  its  base,  above,  curled  in  preserved  specimens ;  the  suck- 
ers are  numerous  and  very  minute,  arranged  in  many  rows. 

Upper  surface  of  the  body  is  opalescent  in  some  lights,  thickly  spotted 
with  orange-brown,  spots  most  numerous  in  the  middle  line  and  extend- 
ing to  the  upx>er  sur£a<^  of  the  head ;  some  also  occur  on  the  outer  sur- 
faces of  the  arms;  anterior  part  of  the  head  white;  fins,  arms  and 
extremity  of  body  translucent  bluish  white,  with  a  thick,  transparent, 
outer  integument;  upper  surface  of  the  eyes  opalescent,  with  silveiy 
blue  and  red  tints;  head,  below  the  eyes,  silvery  white ;  above  the  eyesy 
blue. 

The  largest  specimen  (<? ),  taken  in  1879  (Plate  XXXVI,  fig.  1),  when 
living  had  the  head,  above,  in  front  of  the  eyes,  whitish,  with  few 
chromatophores ;  back  and  the  base  of  the  fins  thickly  spotted  with 
brown ;  posterior  part  of  the  back  with  an  emerald-green  iridescence. 
Sides  of  the  body,  below  the  fins,  and  i)osterior  end  of  the  body,  silvery 
white.  A  large,  shield-shaped,  ventral  area  of  brown,  with  a  bright  blue 
iridescence,  and  bordered  with  a  band  of  brilliant  blue,  occupies  most 
of  the  lower  surface.  Fins,  transparent  whitish,  except  at  base.  Lower 
side  of  head,  siphon,  and  outer  bases  of  the  arms,  light  brown.  Eyes 
blue  above,  ^*een  below. 

Length  of  the  original  type-specimen  ( 9 ),  to  the  base  of  the  arms, 
14mm^  in  alcohol;  of  mantle  above,  8™™;  breadth,  7°>";  breadth  across 
fins,  16"»°».  The  larger  specimen,  of  1879,  is  31™™  (1.26  inch)  long,  from 
the  end  of  the  body  to  the  bases  of  the  arms ;  breadth  of  body,  25*"  (1 
inch) ;  length  of  arms,  19™™  (.75  inch).    The  largest  specimen  is  a  male. 

GDhe  males  (fig.  5)  of  this  species,  and  some  of  the  females,  have  a  group 
of  two  or  three  decidedly  and  abruptly  larger  suckers  on  the  middle  of  the 
second  pair  of  arms  (Plate  XXXVI,  fig.  la) ;  other  females,  of  equal  size, 
have  no  such  enlarged  suckers ;  in  the  male,  additional  suckers  along  the 
middle  portion  of  the  lateral  arms  are  also  distinctly  larger  than  on  the 
other  arms.  The  only  evidence  of  true  hectocot^lization  is  the  presence 
of  larger  and  more  crowded  suckers  at  the  base  of  both  dorsal  arms  of 
the  male.  This  species  is  an  exceedingly  beautiful  one,  when  living, 
owing  to  the  elegance  and  brilliancy  of  its  colors  and  the  gracefulness  of 
its  movements.    In  swimming  it  moves  its  fins  in  a  manner  analogous  to 
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the  motion  of  tlie  wings  of  a  butterfly.    This  fact,  and  its  bright  colors, 
suggested  the  English  name  that  I  have  applied  to  it. 

Three  sj^ecimens,  two  very  young,  were  taken  by  the  writer  and 
party,  of  the  United  States  Fish  Commission,  in  the  trawl-net,  30  miles 
east  fix)m  Cape  Ann,  Mass.,  in  110  fathoms,  August,  1878.  Two  large 
specimens  were  taken  by  us  off  Cape  Cod  in  94  and  122  fathoms,  with 
the  bottom  temperature  41°  P.,  August  and  September,  1879.  Kecently 
we  have  taken  it  in  deeper  water  (182-388  fathoms)  about  100  miles 
south  of  Martha's  Vineyard.  It  was,  in  each  case,  associated  with 
Octopm  Bairdii  and  Rossia  sublevis. 
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Aug.  31, 1878 
Aug.  2U 1879 
Sept.  10, 1879 
Aug.  9,  1881 
Aug.  21. 1881 
Sept.  8,  1881 
do       .  .. 

United  States  Fish  Commission 

do 

3  J. 

1  <f 

U> 

do      

do 

11.  9 

047 

Off  Martha's  Vinej-ard 
...do     

do 

\\.r'- 

1^ 

do 

om 

do 

do 

3j: 

Ofn 

do 

do   

1026 

do 

do    

do 

ROSSIA  Owen. 

Bowia  Owen,  Trans.  Zool.  Soc.,  London,  1828  (t.  Gray). 

Owen,  in  J.  Ross,  Second  Arctic  Voyage,  Appendix,  p.  xcii,  pL  100, 1835. 
IVOrbigny,  C6phal.  Ac6tab.,p.242. 
Gray,  CataL  MoU.  Brit.  Mus. ,  i,  p.  88, 1849. 

Mantle-edge  free  from  the  head,  dorsally,  with  a  small  median  angle  • 
it  adheres  to  the  head  by  a  longitudinal  connective  cartilage  having 
three  ridges,  fitting  into  three  grooves,  which  form  an  ovate  or  horse- 
shoe-8hai>ed  cartilage  on  the  back  of  the  head;  two  elongated,  simple, 
cartilaginous  ridges,  one  on  each  side,  also  fit  into  ovate  pits  on  the 
base  of  the  siphon.  A  firee  eyelid  is  developeil  beneath  the  eye.  Pupils 
indented  above.  An  aquiferous  pore,  on  each  side,  between  the  third 
and  fourth  pairs  of  arms.  No  olfactory  crests.  Tentacular  arms  more 
OP  less  retractile  into  cavities  below  the  eyes;  club.well-develoi)ed,  usu- 
ally with  numerous,  nearly  equal,  minute  suckers,  in  about  eight  rows; 
rims  not  toothed;  borders  scaled. 

The  males  differ  from  the  females  in  having  larger  suckers  on  the  mid- 
dle of  the  lateral  arms;  both  dorsal  arms  are  slightly  hectocotylized. 

Roasia  Hyatti  VerriU.— (Hyatt's  bob-tailed  sqnid.) 
VerriU,  Amer.  Joorn.  Sci.,  vol.  xvi,  p.  208, 1878. 

Try  on,  Man.  Conch.,  i,  p.  160, 1879.    (Description  compiled  from  preceding.) 
VerriU,  Amer.  Jour.  Sci.,  xix,  p.  291,  pi.  15,  figs.  1  and  2,  April,  1880;  Trana 

Conn.Aoad.,y.,  p.351,pL27,  figs.  8, 9;  pi.  30,  fig.  1;  pi.  31,  figs.  1,2;  pi.  46, 

fig.  5, 1881. 

Plate  XXXV,  figures  2,  5,  6.     Plate  XXXVI,  figures  3-6.    Plate  XXXVII,  figure  1. 

Body  subcylindrical,  usually  broader  posteriorly;  in  preserved  speci- 
mens variable  in  form  according  to  contraction.    Dorsal  surface  cov- 

Digitized  by  LjOOQiC 


378  KEPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.     [168] 

ered  with  small,  conical,  scattered,  whitish  papillae,  which  are  also  found 
ou  the  upper  and  lateral  surfaces  of  the  head  and  the  bases  of  the  arms; 
those  around  the  eyes  largest;  one  on  the  mantle,  in  the  median  line, 
near  the  firont  edge,  is  often  elongated.  Front  border  of  mantle  sinu- 
ous, slightly  advancing  in  the  middle,  above.  Fins  moderately  large, 
nearly  semi-circular,  attached  from  the  posterior  end  for  about  four-fifths 
the  whole  length,  the  front  end  having  a  small,  rounded,  free  lobe.  The 
distance  from  the  posterior  junction  of  the  fins  to  the  end  of  the  body  is 
less  than  that  from  the  anterior  junction  to  the  edge  of  the  mantle,  the 
center  of  the  fin  being  at  about  the  middle  of  the  body.  Siphon  elon- 
gated, conical,  with  a  small  opening.  Head  depressed,  more  than  half 
the  length  of  the  body.  Eyes  large,  the  lower  eyelid  prominent,  but 
not  much  thickened.  Sessile  arms  short,  united  at  their  bases  by  a  short 
web,  which  is  absent  between  the  ventral  arms;  the  dorsals  are  shorts 
est;  the  third  pair  the  longest  and  largest;  the  second  pair  and  ventrals 
about  equal  in  length.  Suckers  (PL  XXXVI,  fig.  5,  a),  numerous,  sub- 
globular,  not  very  small,  the  margin  bordered  with  several  rows  of 
minute  scales;  near  the  base  of  the  arms  they  are  biserial,  there  being 
usually  four  to  six  thus  arranged  in  each  row;  then,  along  the  rest  of 
the  length  of  the  arms,  they  become  more  crowded  and  form  about  four 
rows,  those  in  the  two  middle  rows  alternating  with  those  in  the  mar- 
ginal rows;  toward  the  tip  they  become  very  small  and  crowded,  espe- 
cially on  the  dorsal  and  ventral  arms.  The  number  of  suckers  varies 
with  age,  but  on  one  of  the  original  specimens  they  were  as  follows:  on 
each  dorsal  arm,  sixty;  on  one  of  the  second  pair,  fifty-five;  of  third 
pair,  fifty -three;  of  ventral,  sixty-five.  In  this  specimen  ( 9 ),  the  third 
arm  of  the  right  side  and  the  ventral  arm  of  the  left  side  were  abruptly 
terminated  (accidentally),  while  the  others  were  tapered  to  acute  points. 

The  tentacular  arms,  in  preserved  specimens,  will  extend  back  to  the 
posterior  end  of  the  body;  the  naked  portion  is  smooth,  somewhat 
triquetral,  with  the  outer  side  convex  and  the  angles  rounded;  terminal 
portion  widening,  rather  abruptly,  long  ovate-lanceolate,  curved  and 
gradually  tapered  to  the  tip;  the  sucker-bearing  portion  is  bordered  by 
a  wide  membrane  en  the  upper,  and  a  narrow  one  on  the  lower  margin^ 
the  suckers  (Plate  XXXVI,  fig.  6,  6,  0)  are  very  small,  sub-globular, 
crowded  in  about  eight  to  ten  rows  in  the  widest  portion. 

The  males  (PI.  XXXVI,  fig.  6)  differ  from  the  females  in  the  relatively 
greater  size  of  the  suckers  on  the  middle  of  the  lateral  and  ventral  arms, 
those  toward  the  tips  becoming  abruptly  smaller,  while  in  the  female 
they  decrease  more  gradually. 

Color,  pinkish,  thickly  spotted  with  purplish  brown  above,  paler  and 
more  sparsely  spotted  beneath  and  on  the  outside  of  the  long  arms;  the 
inner  surfaces  of  the  arms  and  front  edge  of  the  mantle  are  pale. 

Length,  of  a  medium-sized  specimen,  from  bases  of  the  arms  to  the 
posterior  end  of  the  body,  40°»™;  of  body,  25;  of  head,  15;  breadth  of 
body,  17;  of  head,  17;  length  of  fins,  15;  of  insertion,  11;  breadth  of 
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a  fin,  8;  front  of  fin  to  edge  of  mantle,  6;  length  of  the  free  portion  of 
the  dorsal  arms,  12.5;  of  second  pair,  16;  of  third  pair,  18;  of  ventrals, 
13;  of  tentacular  arms,  40;  breadth  of  dorsal  arms,  at  base,  3.5;  of 
second  pair,  3.5;  of  third  pair,  4;  of  ventrals,  3.6;  of  tentacular  arms, 
at  base,  2;  at  expanded  portion,  3.5;  length  of  latter,  10.5;  diameter 
of  largest  suckers  of  sessile  arms,  0.9;  length  of  free  portion  of  siphon. 

This  species  has  been  taken  in  numerous  localities,  by  the  dredging 
parties  of  the  IT.  S.  Fish  Commission,  in  1877, 1878,  and  1879,  off  Cape 
God;  in  Mass.  Bay,  40-50  fathoms;  oft*  Cape  Ann,  in  the  Oulf  of  Maine, 
50^100  fathoms;  off  Cape  Sable,  N.  S.,  88-92  fathoms;  off  Halifax,  K 
S.,  57-100  fathoms,  on  a  fine,  compact,  sand  and  mud  bottom.  It  occurs 
in  40-100  fathoms.  It  has  also  been  received  through  the  Gloucester 
halibut  fishermen,  from  the  Banks,  off  Nova  Scotia  and  l^ewfoundland. 

One  si)ecimen  (lot  241),  presented  by  Capt.  Chris.  Olsen  and  crew,  of 
the  schooner  "WiUiam  Thompson,"  was  taken  in  CO  fathoms,  N.  lat  44^ 
20^,  W.  long.  590.  Another  (lot  372),  which  was  presented  by  Capt  C. 
D.  Murphy  and  crew,  of  the  schooner  "Alice  M.  Williams,"  was  taken 
in  7  fathoms,  off  Miquelon  Island. 

The  relatively  large  eggs  (PL  XXXV,  fig.  5)  are  laid  in  August  and 
September,  in  small  clusters,  slightly  attached  together,  in  the  large 
oscules  or  cavities  of  several  species  of  sponges. 

'It  is  frequently  associated  with  Octopus  Bairdii  V,  and  the  following 
species, 

This  species  has  a  strong  general  resemblance  to  B.  glatioapis  Lov^n^ 
as  figured  in  the  admirable  work  of  G.  O.  Sars,  but  the  latter  has  shorter 
lateral  arms,  and  the  suckers  of  the  sessile  arms  are  in  two  rows,  while 
they  are  four-rowed  in  our  si>ecies. 

Bouia  BjfaUL — Spetimens  examined. 


LocaUty. 


Plith. 


Bottom. 


When 
oollooted. 


Boeeiyod  fhnn— 


Speolinens, 

number  and 

Bex. 


10.31 
48 


130 
lo« 

183 
VU 
IBl 
184 


211 
2U 
217 
218 


Off  Salem,  1£m8 

Off  Cape  Aim,  13  miles. . 
OffCapeSable,lf.S.,30 

miles. 
OffCapeSabl^K.S.,20 

miles. 
Off  Hali&x,  K.  &,  26 

miles. 

Oulf  (if  Maine  and  Ma$- 
aaehuteUi  Bay. 

Off  Cape  Aon,  14  miles. . 
Off  Gloucester,  Mass.,  8 

miles. 
Off  C«pe  Ann,  ^  mfles. . 
OffCape  Ann,  Tmiles  .. 
Off  Gloooester,  Mass . . . . 
OffOloncester,  Mass.,  6 

mUes. 
Off  Cai>e  Ann,  0  miles. . . 
OffCape  Ann,  7  miles. .. 
OffCape  Ann,  8  miles. . . 
do 


48 

90 

88-00 

60 

101 


Mnd 

...do 

Sandy  mud . . 

Rocky , 

Fine  sand.... 

Mad 

Sandy  mad.. 

Fine  sand 

..  do 

Mad 

...do 

Soft  mad 

Fine  muddy  sand 

Soft  mad 

....do 


1877. 
Aag.   18 
Aug.  14 
Aug.  21 

Aug.  21 

Sept     6 


1878. 

July  23 

Aug.  15 

Aug.  16 

Aug.  16 

Aug.  29 

Aug.  29 

Sept.  17 

Sept.  17 

Sept.  18 

Sept.  18 


TT.S.  Fish  Com.. 

— do 

....do  ........... 

....do  ........... 

— do 


...do 
....do 

....do 
...  do 
...  do 
...do 


ILcf. 

Ij.  9. 
2L  9. 


l\: 


...do. 
...do. 
...do. 
.  .do. 


1 1.  >. 
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Sos^ia  HyaiH — Continoed. 


1 

Locality. 

Fath. 

Bottom. 

"WTien 
ooUected. 

Beoeivedfrom— 

Spocinuns, 

number  nod 

sex. 

223 
234 

Chi^f  qf  Mains  and  Mat- 
taehuteUt    Boy— Con- 
tinued. 

South  of  Cape  Ann,  7 

miles. 
Off  Gloucester,  Man.,  5i 

miles. 
Off  Gloacetter,  Kast.,  4| 

miles. 

Off  Cape  Cod,  15 miles.. 
Off  Cape  Cod,  7|  miles.. 
Off  Cape  Cod,  11  miles.. 
Off  Cope  Cod.  15  miles.. 
Off  Cbatliam,  Mass.,  21 
miles. 

North  hfctitode  44«>  20', 

west  longitude  59^, 
OffMiquefonlslnnd.... 
Off  Gloucester,  in  cod  . 

47 
43 
43 

8C 
47 
45 
70 
70 

60 

7 

Soft  mud 

1878. 
Sept  24 

Sept  24 

Sept  26 

1879. 
July    29 
Auf.     1 
Sepl     1 
Sept  18 
Sept  19 

Dwj.,  78 
July,  79 

U.S. Fish  Com.. 
....do   

Icf. 
19. 
2J. 

ILc^. 
IL  9. 

lL9:3j.?. 

238 

....do 

.  ..do 

2«4 
276 
324 
3G4 
872 

Blue  mud 

....do 

Fine  sand 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

Lot 
241 

372 

....do 

39  6L 

do 

RoMia  sablevls  Yerrill.— -(Smooth  bob-tailed  squid.) 

Bossia  suhkvia  Verrill,  Amer.  Jour.  Soi.,  vol.  xvi,  p.  209, 1878. 

Tryon,  Man.  Conch.,  i,  p.  160, 1879.    (Description  compiled  from  preceding.) 

Verrill,  Amer.  Joum.  Sci.,  six, p. 291,  pi.  15,  fig.  3,  Apr.,  1880 ;  Bulletin  Mas. 

Comp.  Zool.,  viii,p,  104,  pi.  3,  figs.  2-4  ;  pL  7,  fig.  4,  1881  j  Trans.  Conn. 

Acad.,  V,  p.  354,  pL  30,  fig.  2;  pi.  31,  fig.  3 ;  pL  46,  fig.  4 ;  pi.  47,  figs.  2-4, 1881. 

Plate  XXXIV,  figures  2-6.    Plate  XXXVII,  figure  2. 

Larger  and  relatively  stoater  than  Bossia  hyaUiy  with  the  fins  larger 
and  placed  farther  forward,  the  front  edge  of  the  large,  free  lobe  reach- 
ing nearly  to  the  edge  of  the  mantle.  Head  large  and  broad ;  eyes  large. 
Sessile  arms  more  slender  and  less  unequal  in  size  than  in  the  preced- 
ing, and  with  the  suckers  in  two  regular  rows  throughout  the  whole 
length.  Anterior  edge  of  the  mantle  scarcely  sinuous,  advancing  but 
little  dorsally.  Upper  surface  of  the  body  and  head  nearly  smooth,  bat 
in  the  larger  specimens,  especially  in  the  males,  usually  with  a  few 
very  small  whitish  papillaB,  most  numerous  near  the  front  edge  of  the 
mantle.  Color,  nearly  as  in  the  preceding  species.  The  male  differs 
from  the  female  in  having  larger  suckers  on  the  lateral  arms  of  both 
pairs  (Plat«  XXXTV,  fig.  6),  and  to  a  less  estent  on  the  ventral  arms. 

The  large  suckers  are  oblong,  with  a  groove  or  constriction  around 
the  middle,  the  part  below  the  groove  larger  than  that  above  it;  the 
aperture  is  small,  ovate,  with  a  spiooth  rim ;  their  pedicels  are  short  and 
laterally  attached.  In  the  female  the  corresponding  suckers  are  not 
only  smaller,  but  are  differently  shax>ed,  the  basal  portion  being  sm^er 
than  the  upper  portion.  GPhe  suckers  of  the  tentacular  arms  are  very 
numerous,  minute,  shallow,  cup-shaped,  with  oblique  rims  and  slender 
pedicels;  they  ai^e  nearly  equal  and  appear  to  form  8  to  12  rows. 
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Young  ig)eciinens,  with  the  mantle  less  than  12"™  in  length,  can 
scarcely  be  distinguished  sexually,  by  external  characters.  Such  speci- 
mens are  not  easily  distinguished  from  the  young  of  BosHa  Syatii,  of 
similar  size. 

One  of  the  original  specimens  ( 9 )  measured,  from  the  base  of  the  arms 
to  aie  end  of  the  body,  46">°»j  length  of  body,  31;  of  head,  15 ;  breadth  of 
body,  22 'y  of  head,  23;  length  of  fins,  20;  of  their  insertion,  16;  breadth 
of  fins,  10;  front  edge  of  fin  to  edge  of  mantle,  2.5;  length  of  free  portion 
of  dorsal  arms,  16;  of  second  pair,  17;  of  third  pair,  20;  of  ventrals,  15; 
of  tentacular  arms,  25;  breadth  of  dorsal  arms  at  base,  3;  of  second 
pair,  3;  of  third,  3.5;  of  ventrals,  3.5;  of  tentacular  arms,  3.5;  of  the 
terminal  portion,  3.75;  its  length,  10;  diameter  of  largest  suckers  of 
sessile  arms,  .8;  length  of  free  portion  of  siphon,  7"™. 

The  pen  is  but  little  developed,  small  and  thin,  much  shorter  than  the 
mantle.  The  shaft  is  narrow;  the  blade  increases  in  breadth  rather 
abruptly,  and  is  somewhat  shorter  than  the  shaft ;  its  posterior  portion 
is  very  thin,  with  the  edge  ill-defined. 

One  of  the  specimens  (So.  16),  taken  by  Mr.  Agassiz  in  257  fathoms, 
is  a  young  female  differing  somewhat  from  the  others  in  having  the 
arms  shorter,  with  the  suckers  more  crowded,  so  that  they  apparently 
form  more  than  two  rows.  Possibly  this  should  be  referred  to  B.  Hyatti 
Yerrill.  Its  back  is  smooth.  All  three  specimens  from  this  same  region 
differ  somewhat  from  those  taken  farther  north,  in  shallower  water,  in 
IiaTing  larger  eyes  and  shorter  and  stouter  aitos. 

This  has  been  taken  by  the  dredging  parties  of  the  XT.  S.  Fish  Com- 
mission, in  the  trawl-net,  at  various  localities,  in  1877, 1878,  and  1879, 
in  45  to  110  fathoms,  off  Massachusetts  Bay,  in  Massachusetts  Bay,  off 
Cape  Cod,  off  Cape  Sable,  !N".  S.,  and  off  Halifax.  It  has  been  brought 
in  by  the  fishermen  of  Gloucester,  Mass.,  from  the  banks  off  Nova  Sco- 
tia and  ^Newfoundland.  It  was  also  trawled  in  some  numbers,  and  of 
both  sexes,  by  the  U.  S.  Fish  Commission,  on  the  "Fish  Hawk,^  in  1880, 
off  Newport,  E.  I.,  in  155  to  365  fiathoms;  and  in  November,  1880,  by 
Lieut  Z.  L.  Tanner,  on  the  "  Fish  Hawk,''  off  the  mouth  of  Chesapeake 
Bay,  in  157  fathoms;  and  by  Mr.  Agassiz,  on  the  "Blake,''  in  23^-260 
fathoms,  and  as  far  south  as  lat.  32<^  33'  15'^  It  has  also  been  dredged, 
in  1881,  by  the  IT.  S.  Fish  Commission,  at  several  stations,  about  100  miles 
sofuthwaid  of  Martha's  Vineyard,  in  160-458  fathoms  (fifty -two  speci- 
mens). The  eggs,  which  are  like  those  of  jB.  Hyatti^  were  taken  at 
895,897,939,ia33. 

This  species  very  closely  resembles  the  Bo88ia  glaueapis  Lov6n,  of 
Northern  Europe,  as  figured  by  G.  O.  Bars.  The  latter  is,  however, 
more  papillose,  and  has  smaller  eyes  and  head,  if  correctiy  figured. 
Some  of  the  specim  ms  taken  this  year  resemble  Bar's  figure  more  than 
any  of  those  previously  observed.  It  is  possible,  therefore,  that  a  larger 
series  of  European  specimens  would  show  that  they  are  of  the  same 
species. 
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Measurements  of  Bossia  HyatH  and  B.  subleeis^  H  mUlimeters. 


RHyattL 

^.tablerta. 

40 
25 
15 
17 
17 
15 
11 

8 

5 

12.5 
15 
18 
18 
40 

8.5 

8.5 

4 

8.5 

2 

3.5 

10.5 

.8 

7 

46 

31 

15 

22 

23 

20 

16 

10 

15 

<.....■>•-->•..•......->... 

16 

r  ..................................... 

17 

20 

lit.....*.... ................ .......... 

15 

Anns.............. 

25 

8 

3 

3.5 

3.5 

15 

s:75 

10 

.8 

6 

Bossia  suhlevis, — Specimens  examined. 


I 


LooaUty. 


FMJl 


Bottom. 


Whenool- 
leoted. 


Beoeived 
from — 


Specimens,  dqiB' 
ber  and  eex. 


84 
85,86 

101 
194 

264 
324 
864 


870 
680 
888 
804 
805 
807 

810 
3*^0 
321 

Lot. 
205 


VMUd  StatmlUh  ObmnUMion. 

OffHiilifkx,K.a,26miles 

do 

OffCape  Ann,  Omnes 

Off  Cape  Ann,  33milea...*.... 

Off  Cape  God,  15  miles 

Off  Cape  Cod,  11  miles 

Off  Cape  Cod,  15  miles. 

United  Statet  FUh  OomnUstian. 
Off  Newport,  B.  I. 

North  latitude  40°  2'  18",  west 

longitude  70«>  23'  6'. 
Kortib  latitade  40o  2'  30",  west 

longitude  70o  22*  58". 
North  laUtnde  89°  48'  30",  werti 

longitude  70o  54'. 
Korth  latitade  39o  52*  20",  west 

longitude  70®  58'. 
North  UUtude  39o  58',  west 

longitude  70o  58'  80". 
North  latitude  39o  50'  30",  west 

longitude  70o  50'  45". 
Off  Chesapeake  Bay 

Blake  ETjMdiHony  Vnited  States 
Ooaet  Survey. 

North  latitude  89°  59'  16",  west 

longitude  70«>  18*  30". 
North  latitude  82o  33'  16",  west 

longitude  77o  30'  10". 
North  Utitude  32o  43'  25",  west 

longitude  TJ^  W  80". 

GttAiaeeier  fiAeries, 

North  latitude  42o  40^,  west 
longitude  62o  57'. 
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Boasi^t  8ublevi9 — Continaed. 


1 

reality. 

Fath. 

Bottom. 

When  col- 
lected. 

4v 
Received 
from— 

Specimens,  num- 
ber and  Bex. 

924 

United  State*  FUh  Committion, 
Of  Martha' e  Yineyard. 

S.  1 W.  83|  m.  flrom  Gay  Head. 
&  i  W.  8«  m.  from  Gay  Head. . 
8  by  E.  t  E.  98  m.  ftom  Gay 

Head. 
SSW.  83  m.  fttmi  Gay  Head . . . 
S.  by  W.  1 W.  841  m.  firom  Gay 

a  by  W.  1 W.  87|m.  ftomGay 

Head. 
S.  by  W.  1 W.  89  m.  tnan  Gay 

Head. 

S.  85  m.  fhmi  Gay  Head 

S.  1  E.  «7i  m.  from  Gay  Head. 

Iii       ^^  ^'  '^"*  ®*^ 
SSW.  i  W.  95  m.  ftom  Gay 

Hoai 
SSW^  W.  93|  m.  from  Gay 

SSB.  »'e.  10B|  m.  fbom  Gay 

SSB.  1  £.  109|  m.  ttma  Gay 

SSB  Jr  E.  107  m.  from  Gay 

SSRiB.  108  m.  fh)m  Gay 

Off  Delaware  Bay 
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July  16 
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Sept  14 

Sept  14 
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....do Sd":  2  9 

...  do 2  9 

-...do Id" 

....do 1  8  9 
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....do 

....do 

....do 

....do 

11.  cf 

1029 
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1082 

1033 

lj.:egg». 
3Ld':lJ. 

1045 

Mad 

Roaaia  megaptera  YerrilL 

Trans.  Conn.  Acad.,  v,  p.  349,  pL  38,  fig.  1,  pL  46,  fig.  6,  June,  1881. 
Plate  XXXV,  fignrw  3, 4. 

Body  short,  broad,  depressed,  covered  with  a  soft  flabby  integument, 
which  forms  a  loose  border  posteriorly;  the  fh)nt  Mge  of  the  mantle  ex- 
tends forward  dorsally  into  a  prominent  angle,  but  recedes  very  much  ven- 
trally.  Fins  very  large  and  broad ;  their  anterior  insertions  being  bat 
little  back  of  the  anterolateral  edge  of  the  mantle,  and  their  posterior 
insertion  close  to  the  end  of  the  body;  the  free  borders  of  the  fins  are 
thin  and  nndulated,  extending  forward  anteriorly  beyond  the  edge  of 
the  mantle,  while  the  length,  from  base  to  outer  edge,  is  about  equal  to 
the  breadth  of  the  back  between  the  bases  of  the  fins. 

Head  very  large  and  broad,  the  width  exceeding  that  of  the  body. 
Eyes  very  large  and  prominent;  tower  eyelids  well  developed  but  not 
much  thickened.  Tentacles  remarkably  long  and  slender,  in  extension 
about  twice  as  long  as  the  head  and  body  together,  l^e  tentacular 
club  is  somewhat  thicker  than  the  rest  of  the  arm,  rather  long,  narrow, 
tapering  to  the  tip,  and  covered  with  numerous  minute,  nearly  globular, 
slender  pedicelled  suckers,  arranged  in  many  rows.    (Plate  XXXV,  fig. 

Sessile  arms  of  moderate  length ;  rounded,  very  slender  at  tip ;  the 
Ist,  2d,  and  3d  pairs  are  successively  longer,  while  the  ventral  pair 
is  about  equal  to  the  1st  Suckers  rather  small,  nearly  globular,  ar- 
ranged in  two  rows  on  all  the  arms  (fig.  4,  a).  The  suckers  are  aU  sim- 
ilar, but  are  a  little  larger  on  the  3d  pair  of  arms.    The  margin  is  sur- 
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rounded  by  small  scales,  in  many  rows;  the  marginal  scales  are  larger, 
forming  a  circle  of  denticles. 

Color  puqilish  brown  with  rather  large  chocolate-brown  chromato- 
phores;  outer  portion  of  fins  pale,  thin  and  translucent  j  edge  of  mantle, 
siphon,  under  side  of  head  and  arms,  and  greater  part  of  tentacalar 
arms  whitish,  with  only  minute  chromatophores. 

MeasurementB  of  Bossia  megaptfra. 


MiUime. 
ten. 

Inches 

82 

!-» 

24 

.95 

67 

2.» 

86 

140 

96 

175 

103 

108 

05 

175 

188 

7.45 

63 

150 

» 

.85 

28 

LW 

96 

Ltf 

27 

L06 

22 

.85 

19 

.75 

1.50 

.18 

.25 

.« 

4 

.18 

24 

.95 

Len^h,  end  of  body  to  donial  edge  of  mantle,  exclusive  of  membrane. 

Length,  end  of  body  to  ventral  edge  of  mantle 

Lon);tb,  end  of  body  to  base  of  dorsal  arms i 

Lenctb,  endof  bo<ly  to  tip  of  dorsal  arms , 

Li^ngth,  end  of  body  totip  of  second  pair 

Length,  end  of  bo<ly  to  tip  of  third  pair , 

Length,  end  of  body  to  tip  of  fourth  pair 

Length,  endof  body  to  tip  of  tentacular  arms 

Breadth  of  body  and  fins  together 

Breadth  of  body  between  bases  of  fins 

Breadth  of  body,  beneath  tins,  exclusive  of  membrane 

Breadth  of  head  across  eyes 

Breadth  of  fins  an tero  postciiorly 

Length  of  fins,  baaetoed;;o  (outer) 

Diameter  of  eyes 

Diameter  of  large  suckers  of  lateral  arms , 

Dlameterof  large  suckers  of  club 

Breadth  of  club '. 

Length  of  cl«b 


Southern  coast  of  Newfoundland,  in  150  fathoms,  Capt.  K.  Markoson 
and  crew,  schooner  "Notice,'^  June,  1880. 

This  species  is  remarkable  for  the  great  size  of  the  fins  and  eyes,  aod 
for  the  length  of  the  tentacular  arms.  It  appears  to  be  a  species  specially 
adapted  for  inhabiting  greater  depths  than  the  species  hitherto  discov- 
ered. It  has  the  same  soft,  flabby  integument  observed  in  Oetopui  leKha 
and  Stauroteuthis  syrtensiSy  found  at  similar  depths.  But  the  looseness 
of  the  skin  may  be  due  in  part  to  llie  (Audition  of  the  specimen  when 
preserved.    The  tentacular  suckers  are  unusually  small. 

HBTBROTEUTBIS  Gray  (reyised.) 
Eeteroteuihie  (sub-genos)  Gray,  Catal.  MoU.  Brit  Mtit.»  1,  p.  90, 1849. 
VerriU,  Trans.  Conn.  Acad.,  v,  p.  357,  June,  1881. 

The  body  is  short,  thick,  rounded  posteriorly.  Fins  large  and  lateral 
Head  and  eyes  large.  The  anterior  border  of  the  mantle-edge  is  tee, 
dorsally.  Pen  shorter  than  the  mantle^  narrow  anteriorly;  post^or 
blade  small,  slightly  expanded  laterally.'  Club  of  the  tentacular  arms 
well  developed,  with  numerous  suckers,  in  many  rows,  those  in  the  upper 
marginal  rows  decidedly  larger  than  the  rest;  the  edge  of  the  aperture 
is  denticulated  by  small  acute  scales.  Middle  suckers  of  the  lateral  ssii 
ventral  arms  distinctly  larger  in  the  female;  in  the  male,  abruptly  veiy 
much  larger  than  the  others.  In  the  male,  the  left  dorsal  arm  is  hecto- 
cotylized  by  having  much  smaller  and  more  numerous  suckers,  arranged 
in  four  rows,  and  by  the  development  of  a  marginal  membrane. 
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Beterotentbis  tenera  Yerril]. 

Ainer.  Jonm.  Sci., xx, p. 392,  November,  1880 ;  Proc. Nat. Mus., iii, p.  360, 1880 ; 
Bulletin  Mu8.  Comp.  Zool.,xiii,  p.  103,  pi.  3,  figs  5-56;  pi.  7,  figs.  2-2(1,3-3*, 
1881 ;  TraDS.  Conn.  Acad.,v,  p.  357,  pi.  46,  figs.  2-2(f,  3-36 ;  pi.  47,  figs.  5-56, 1881. 

Plate  XXXIII.    Plate  XXXIV,  figure  1. 

A  small  and  delicate  species,  very  soft,  translucent,  and  delicately 
colored  when  living. 

Body  short,  cylindrical,  scarcely  twice  as  long  as  broad,  posteriorly 
nsnally  roond,  bat  in  strongly  contracted,  preserved  specimens,  often 
muTOwed  and  even  obtusely  pointed;  front  edge  of  mantle  sometimes 
with  a  dorsal  angle  extending  somewhat  forward  over  the  neck,  but 
nsnally  einarginate  in  alcoholic  specimens.    Fins  very  large,  thin,  longer 
Uian  broad,  the  outer  edge  broadly  rounded,  the  anterior  edge  extend- 
ing forward  quite  as  far  as  the  edge  of  the  mantle,  and  considerably  be- 
yond the  insertion  of  the  flu,  which  is  itself  well  forward.    The  length 
of  the  fiff  is  about  two-thirds  that  of  the  body ;  the  base  or  insertion  of 
the  fin  equals  about  one-half  the  body -length;  the  breadth  of  the  fin  is 
greater  than  one  half  the  breadth  of  the  body.    Head  large,  rounded, 
with  large  and  prominent  eyes;  lower  eyelids  free,  slightly  thickened; 
pnpils  indented  above.    Arms  rather  small,  unequal,  the  dorsal  ones  con- 
siderably shorter  and  smaller  than  the  others,  the  second  pair  longest. 
In  the  male,  the  left  dorsal  arm  is  greatly  modified,  and  very  different 
bom  its  m^te;  lateral  and  ventral  arms  are  subequal.   In  both  sexes,  and 
eyen  in  the  young,  the  suckers  along  the  middle  of  the  four  lateral  and 
two  ventral  arms  are  distinctly  larger  than  the  rest,  but  in  the  larger 
nudes  this  disparity  becomes  very  remarkable,  the  middle  suckers  (Plate 
XYXTTT;  figs.  1,  la,  15,  3)  becoming  greatly  enlarged  and  swollen,  so 
that  eight  to  ten  of  the  largest  are  often  six  or  eight  times  as  broad  as 
the  proximal  and  distal  ones ;  they  are  deep,  laterally  attached,  with  a 
labed  band  round  tiie  middle,  and  a  very  small  round  aperture,  for- 
niahed  with  a  smooth  rim.    In  the  female  (Plate  XXXIY,  fig.  1)  the  cor- . 
responding  Backers,  on  the  lateral  arms,  are  about  twice  as  broad  as  the 
rest    The  suckers  are  in  two  regular  rows,  on  the  lateral  and  ventral 
ttms,  in  both  sexes,  except  at  the  tip,  where  they  form  fonr  rows. 

In  the  male,  the  left  dorsal  arm  becomes  thickened,  and  larger  from 
front  to  back,  and  is  usually  curled  backward  (Plate  XXXIII,  figs.  1-3); 
its  suckers  become  smaller  and  much  more  numerous  than  on  the  right 
ann,  being  arranged  in  four  crowded  rows,  except  near  the  base,  where 
there  are  but  two;  the  sucker-stalks  also  become  stout  and  cylindrical, 
or  tapered,  their  diameter  equaling'that  of  the  suckers.  The  right  arm 
remains  normal,  with  two  alternating  rows  of  suckers,  regularly  de- 
creasiug  to  the  tip,  as  in  both  the  dorsal  arms  of  the  female. 

Tentacular  arms  Ipng,  slender,  extensible ;  club  distinctly  enlarged, 
usually  curled  in  preserved  examples.    The  suckers  on  the  club  are  nu- 
merous, unequal,  arranged  in  ab>ut  eight  close  rows;  those  forming  the 
two  or  three  rows  next  the  upper  margin  are  much  larger  than  the  rest, 
S.  Miss.  59 25 
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being  three  or  four  times  as  broad,  and  have  rows  of  small  scale-like 
denticles  around  the  rims.    (Plate  XXXTTT,  figs.  2a,  3a,  3b.) 

Pen  small  and  very  thin,  soft,  and  delicate.  It  is  angularly  pointed  or 
pen-shaped  anteriorly,  the  shaft  narrowing  backward;  a  thin  lanceolate 
expansion,  or  margin,  extends  along  nearly  the  posterior  half  (fig.  25). 

Upper  jaw  with  a  sharp,  strongly  incurved  beak,  without  a  notch  at 
its  base.  Lower  jaw  with  the  tip  of  the  beak  strongly  incurved,  and 
with  a  broad,  but  prominent,  rounded  lobe  on  the  middle  of  its  cutting 
edges  (fig.  2,  a,  b). 

Odontophore  with  simple,  acute-triangular  median  teeth;  inner  later- 
als simple,  nearly  of  the  same  size  and  shape  as  the  median,  except  at 
base;  outer  laterals  much  longer,  strongly  curved  forward  (fig.  2c,  2d). 

Color,  in  life,  pale  and  translucent,  with  scattered  rosy  chromatopho- 
res.  In  the  alcoholic  specimens,  the  general  color  of  body,  head,  and 
arms  is  reddish,  thickly  spotted  with  rather  large  chromatophores, 
which  also  exist  on  the  inner  surface  of  the  arms  between  the  suckere, 
and  to  some  extent  on  the  tentacular  arms  and  bases  of  the  fins ;  oater 
part  of  fins  translucent  white ;  anterior  edge  of  mantle  wilii  a  white 
border. 

Length  of  body  25  to  30  millimeters. 

Twenty-seven  specimens  of  this  species  were  obtained,  by  Mr.  A. 
Agassiz,  on  the  '^  Blake,''  in  1880,  from  six  stations,  ranging  in  depth 
from  71  to  233  fathoms.  It  was  taken,  later  in  the  season,  in  great 
abundance,  by  the  U.  S.  Fish  Commission,  off  Newport,  B.  I.,  in  65  to 
252  fathoms ;  and  off  the  mouth  of  Chesapeake  Bay,  in  November,  by 
Lieut.  Z.  L.  Tanner,  on  the  <<  Fish  Hawk,''  in  18  to  57  fiftthoms.  In  ISSl 
it  has  also  been  dredged,  at  several  stations,  off  Martha's  Vineyard,  in 
46  to  182  fathoms. 

It  Is  easily  distinguished  from  the  species  of  Bossia  by  tbe  la^pe  ane 
of  the  suckers  along  the  middle  of  the  latent  arms;  by  the  inequilitf 
of  the  suckers  on  the  tentacular  clubs;  and  by  the  peculiar  hectoeoiy- 
liied  condition  of  the  left  dorsal  arm  of  the  male.  The  existence  of  Ivge 
chromatophores  on  the  inner  surfaces  of  the  arms,  between  the  sack^n, 
is  also  a  good  diagnostic  mark,  by  which  to  distanguish  it  from  all  oar 
species  of  RossiUy  which  have  the  corresponding  parts  whitish,  or  witb 
few  and  very  small  chromatophores. 

The  eggs  of  this  species,  containing,  in  several  instances,  emteyos 
so  far  developed  as  to  permit  accurate  identification,  have  been  tikm 
in  August  and  September,  by  the  U.  S.  Fish  Commission,  at  many  of 
the  stations  where  the  adults  were  obtained.  They  were  especially  nu- 
merous at  stations  865-867,  872-874,  in  1880 ;  and  at  stations  922, 940, 
949,  in  1881.  These  eggs  are  attached  to  the  surface  of  asddians,  worm- 
tubes,  skate's  eggs,  dead  shells,  etc.,  singly,  but  placed  side  by  side,  in 
smaller  or  larger  groups.  They  are  about  3"°^  in  diameter,  peariy  white, 
and  nearly  round,  but  are  slightly  flattened  where  attached,  and  have  a 
small,  conical  eminence,  on  the  upper  side. 
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HeteroteiUhis  tenera, — Specimem  examined. 
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LocAlity. 


United  StaUi  FUh  Cfommittion, 
Of  Martha'i  Vintyard, 


North  latitade 
North  Uktitade 
North  latitude 
North  latitade 
North  latitude 
North  latitude 
North  latitade 


400  05^,  west  lonettade  700  23/ 

40O  05^  IS''  west  Iraigitade  7(P  22'  18" 
40O  05'  42",  west  longitude  70^  22' 06" 
40O  02'  18",  westlongitade  70o  23' 00". 
40O  02^  86",  west  longitade  70©  22/  88" 
40O  02f  54",  we8tloD^tQde70O23"40", 
40©  05'  89",  west  longitude  70O  23' 62". 

Of  N&wpwrt,  B.  J. 


North  latitude  40©  02',  west  longitude  70©  57' 

North  latitude  40©  00',  west  longitude 70©  67' 

North  latitude  39o  57',  west  longitude  70©  57'  30". . . 

North  latitude  39©  57',  west  longitude  70o  56' 

North  latitude  39o  50',  west  longitude  70<'  54'  18". . . 
North  latitude  89o  55',  west  longitude  70o  54'  15". . . 
North  latitude  39©  4^  30",  west  longitude  70o  64'. .. , 
North  latitude  SO©  48'  30",  west  longitude  70o  54'. . . . 

Of  Oheiap4ake  Bay. 

North  hititude  37o  22',  west  longitude  74©  2^ 

North  latitude  37«>  lO*,  west  longitude  74°  41' 

North  hititude  37o  10',  west  longitude  75^  08' 

Blake  IhDpedUion,  XT.  8.  Coatt  Survey. 

Off  Charleston,  8.  C 

North  Utitude  32^  24',  west  longitude  78o  44' 

North  hititude  82o  7',  west  longitude  78o  87'  80"  . . . . 
N<»th  latitade  82o  43'  25",  westlongitude  77o  20^  80". 
North  Utitude  34o  00'  80",  west  longitude  79>  10'  80" 
North  latitude  40o  10'  15,  west  loDf^tode  70o  4'  80". . 
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Ordbe  IL — OoTOPODA  Leach. 


Cefkaiepoda  oetapoda  Leaeh,  Zool.  Biisoel.,  iii,  1817  (t  Gray). 

F6niMao,  Tab.  Syst.,  p.  18, 1821. 

jyOrbigny,  Tab.  Method., p.  45, 1825;  IVOrbig.,  C^phal.  Ac(5tab.,  p.  1. 
Ooioeera  Blainv. ,  Diet.  Sci.  Nat. ,  xxzii,  1824. 
Oetopia  Qray,  Cat.  Moll.  Brit.  Mas.,  i, p.  3, 1849. 

Arms  eight,  similar,  all  famished  with  suckers  in  one  or  two  rows; 
often  more  or  less  united  by  a  web;  natatory  crests  wanting.  Suckers 
sessile,  not  oblique,  destitute  of  horny  rings  or  hoops.  Ko  tentacular 
arms.    Head  often  larger  than  the  body.    Body  short  and  thick,  obtuse 
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X)osterior]y,  usually  destitute  of  fins.  Fins,  when  present,  small,  lateral, 
supported  by  an  internal  transverse  cartilage.  Mantle  extensively  united 
to  the  head  by  a  dorsal  commissure.  Siphon  without  an  internal  Talve, 
^inited  directly  to  the  head.  No  olfactory  cri6sts.  Eyes  united  to  the 
internal  lining  of  the  sockets  so  as  to  be  immovable ;  usually  furnished 
with  lids.  No  outer  buccal  membrane.  Aquiferous  pores  and  cavities 
usually  absent ;  cephalic  pores  sometimes  present.  Internal  longitudinal 
shell  or  pen  absent.  An  external  shell  is  present  only  in  the  genus 
Argonauta.  In  this  case  it  is  formed  as  a  secretion  from  the  inner  sor- 
face  of  the  expanded  distal  portion  of  the  two  dorsal  arms  of  the  female 
only,  and  serves  mainly  as  a  receptacle  for  the  eggs.  One  of  the  arms 
of  the  third  pair,  commonly  the  right,  is  hectocotylized  in  the  male. 
Sometimes  the  entire  arm  is  modified  and  sometimes  the  tip  only. 

Family  PHILONEXID^  D'Orbigny. 

rhil&nejDidcB  (pare)  D'Orbig.,  Moll.  Viv.  et  Fos.,  i,  199, 1845  (t.  Gray). 
Gray,  Catal.  Moll.  Brit.  Mus.,  i,  p.  24, 1849. 

Body  stout,  oval,  destitute  of  lateral  fins.  Branchial  opening  laige. 
Edge  of  mantle  united  to  the  base  of  the  siphon  laterally  by  a  oompli- 
cated,  prominent  cartilage  or  button,  fitting  in  a  corresponding  jHt  on  the 
inner  surface  of  the  mantle.  Dorsal  commissure  narrow.  Head  witk 
aquiferous  pores  communicating  with  large  aquiferous  cavities.  Anns 
simple,  more  or  less  united  by  webs.    Suckers  prominent. 

In  the  male,  the  hectocotylized  arm  is  developed  in  a  sac,  the  entiie 
arm  being  modified,  and  usually,  when  perfected,  it  becomes  detached 
from  the  body.    Probably  this  arm  is  lost  and  regenerated  eadi  year. 

PARA8IRA  Steenstrnp. 

PanuUra  Stoenttmp,  Vidensk.  Meddel.  nataih.  Forenhig,  KjSbenhaTii,  ISGO, 
p.  333. 
Kefferstehi,  in  Bronn,  Thier-Beioh,  iii,  p.  1449, 1866. 
Tryon,  Man.  Conch. ,  i,  p.  104.    Verrill,  Trans.  Conn.  Acad. ,  y,  p.  36L 

Body  short,  thick,  pouch-like,  usually  ornamented  with  raised  ridges. 
Mantle  united  directly  to  the  head  dorsally ;  connected  laterally  to  the 
base  of  the  siphon  by  a  deep  pit  and  a  raised,  cartilaginous  tuberde  on 
each  side,  which  fits  a  corresponding  cartilaginous  tubercle  and  pit,  near 
the  base  of  the  siphon  (something  as  a  button  fits  into  a  button-hole), 
80  that  it  can  be  separated  only  by  using  considerable  force.  Arms  long, 
slender;  web  rudimentary.  Suckers  prominent,  in  two  alternating  rows. 
Oill-opening  wide.  Siphon  large,  intimately  united  to  the  head  except 
at  its  ftee  extremity,  which  is  situated  far  forward,  between  the  ventral 
arms.  A  large  aquiferous  pore,  each  side  of  the  siphon,  at  the  bases  d 
the  ventral  arms. 

Sexes  are  widely  different.  The  hectocotylized,  third  right  arm  rf  the 
male  is  developed  in  a  pedunculated  sac. 
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Parasini  catenulata  Steenstrap. 

Ociopu8tuh€rculatu8lS.\aao(1)y  Hist.  nat.  deVEur.  m€rid.,  iv,  p.  3,1826(t.d*Orbig.). 
Octopus  oatmulaiua  F^russac,  Ponlpes,  pi.  6,  bis,  ter.,  1828  (t.  D^Orbig.). 
PkUonexia  tvbtrculatus  F4t,  and  D'Orbig.,  C^ph.  Ac^tab.,  p.  87,  pi.  6,  bis,  ter. 
Paratira  oatenulata  Steenstrap,  Yidensk.  Meddel.  natnrh.  FoTening,  Kjoben- 
haYn,  1860,  p.  333. 

Yemll)  Amer.  JoQTii.  Sci.,  xix,  p.  293,  Apr.,  1880;  Trans.  Conn.  Acad.,  v, p. 
302,  pi.  33,  figs.  2, 2a,  1881. 

Plate  XL,  figures  2, 2a. 

Female:  Body  relatively  large,  swollen,  rather  higher  than  broad^ 
dilated  below,  larger  in  front,  obtusely  rounded  posteriorly;  upper  sur- 
&ce  smooth  or  finely  wrinkled ;  lower  surface  covered  with  prominent, 
rounded  verrucse,  or  small  hard  tubercles,  which  are  connected  together 
by  raised  ridges,  five  (sometimes  six)  of  which  usually  run  to  each 
taberde,  thus  circumscribing  angular  depressed  areas,  each  of  which 
osoally  has  a  dark-colored  spot  in  the  center ;  on  the  sides  these  tuber- 
cles are  less  prominent  and  less  regular,  gradually  fading  out  above. 
The  head  is  decidedly  smaller  than  the  body,  and  smooth  both  above 
and  below.  The  eyes  are  prominent,  but  the  external  opening  is  smaU, 
round,  with  simple  border.  The  gill-opening  is  large,  and  extends  up- 
ward on  the  sides  of  the  neck  to  the  level  of  the  upper  side  of  the  eye- 
balls. The  siphon-tube  is  completely  united  by  its  basal  portion  to  the 
lower  side  of  the  head;  its  free  portion  is  large  and  elongated,  starting 
firom  weU  forward,  between  the  bases  of  the  ventral  arms.  There  is  a  con- 
spicuous aquiferous  pore,  at  each  side  of  the  base  of  the  siphon,  just  back 
of  the  ventral  arms.  The  arms  are  stout,  not  very  long ;  the  inner  sur- 
fece  is  broad,  with  two  rows  of  rather  widely  separated  suckers,  which 
ran  along  the  margins  of  the  arms;  the  suckers  are  rather  large,  and 
considerably  raised,  on  stout  bases;  the  first  suckers  form  a  regular 
circle  around  the  mouth;  two  or  three  basal  suckers  are  nearly  in  a 
single  row.  The  suckers  are  cup-shaped,  with  a  deep  central  pit,  around 
which  there  are  strong  radial  ridges;  toward  the  base  of  the  arms  the 
soft,  swollen  rims  of  the  suckers  are  wrinkled  and  lobulated ;  farther 
out  they  are  smooth  and  even.  The  beak  is  black,  with  sharp  tips.  It 
is  surrounded  by  a  thick,  wrinkled  buccal  membrane. 

The  arms  are  slightly  united  at  base  by  a  narrow  web,  which  also 
runs  along  each  of  the  outer  angles  of  the  six  upper  arms,  forming  more 
or  less  wide  marginal  membranes,  according  to  the  state  of  contraction^ 
and  by  their  contractions  causing  the  arms  to  curl  in  various  directions; 
one  of  these  membranes  frequently  disappears,  the  other  being  so 
stretched  as  to  become  wide,  when  the  arm  is  strongly  recurved ;  on  the 
ventral  arms  the  upper  membrane  becomes  strongly  developed,  while 
the  lower  one  is  abortive.  There  is  also  a  slight  marginal  membrane 
along  the  inner  margins,  running  between  the  suckers  and  connecting 
them  together.  The  dorsal  and  ventral  arms  are  considerably  larger  and 
longer  than  the  two  lateral  pairs,  the  dorsal  ones  are  the  stoutest.  The 
two  lateral  pairs  are  about  equal  in  size  and  length.  On  the  dorsal 
arms  there  are  about  90  suckers;  on  the  lateral  ones  about  80  that  can 
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be  counted  with  the  naked  eye.  The  tips  are  very  slendar  and  coverod 
with  very  minute  suckers. 

Color  of  body  and  head  above,  and  of  upper  arms,  deep  brownidi 
purple;  lower  surfaces  of  body  and  head  with  siphon  and  ventral  arms, 
pale  yellowish. 

A  fine  specimen  of  this  interesting  species  was  taken  in  Vineyard 
Sound,  Mass.,  by  Mr.  V.  N.  Edwards,  in  1876.  It  was  not  known  pre- 
viously from  the  American  coast,  and  has  been  regarded  as  peculiar  to 
the  Mediterranean  and  West  Indies.  The  total  length  of  this  spediien 
is  203  millimeters ;  of  mantle,  51  millimeters;  circumference  of  body,  1^ 
millimeters;  length  of  dorsal  arms,  from  eye,  137  millimeters ;  second 
pair,  94  millimeters;  of  third  pair,  84  millimeters;  of  fourth  pak,  1345 
millimeters. 

The  remarkable  tubercles  of  the  ventral  surface  mostly  have  five  ndges 
converging  to  each,  rarely  six.  In  all  other  respects  it  agrees  witk  the 
figures  of  Fdrussae  and  D'Orbigny.  According  to  Targionl^Toezetti,  P. 
oiUemdaU  is  distinct  firom  P.  tuberculakL  If  so,  our  species  should  bear 
the  former  name.    Steenstrup  considers  Oetapus  oarena  Yer.,  the  male. 

Family  ALLOPOSID^  Verrill. 

Timna.  Conn.  Aoad.,  ▼,  p.  965,  1881. 

Body  thick,  obtusely  rounded;  arms  extensively  webbed;  maaHe 
united  directly  to  the  head,  not  only  by  a  large  dorsal  commiBSiire^ 
but  also  by  a  median- ventral  and  two  lateral  longitudinal  coimnissamf 
which  run  firom  its  inner  surfiace  to  the  basal  parts  of  the  siphon.  The 
male  hectocotylized  right  arm  of  the  third  pair  is  developed  in  a  cavity 
in  front  of  the  right  eye,  and  when  mature,  protrudes  firom  an  openi&f 
on  the  inner  surface  of  the  web,  between  the  second  and  fburth  pairs  ef 
arms,  and  finally  becomes  detached.  It  is  furnished  with  two  roirs  of 
large  suckers,  and  with  a  fringe  along  the  sides.  The  mode  of  attadi* 
ment  of  the  mantle  to  the  head  is  similar  to  that  of  Desmoteuthis,  among 
the  ten-armed  cephalopoda. 

ALLOPOSVS  VerriU. 

Alloposus  Verrill,  Amer.  Journ.  Sci.,xx,p.393,Nov.,  1880;  Proc.  Nat.  Mug,,  iii,  p.  3®- 
Dec.  f  1H80 ;  Bulletin  Mus.  Comp.  Zool. ,  viii ,  p.  1 12,  March,  1881 ;  Trans.  Conn.  Acad.,  ▼, 
p.  365. 

Allied  in  some  respects  to  PhUonexis  and  Trejnociopua,  Body  tUek 
and  soft,  smooth;  arms  (in  the  male  only  seven)  united  by  a  web  ei- 
teuding  nearly  to  the  ends.  Suckers  sessile,  simple,  in  two  rows;  mantle 
united  firmly  to  the  head  by  a  dorsal,  ventral,  and  two  lateral  muscular 
commissures,  the  former  placed  in  the  median  line,  at  the  base  of  the 
siphon ;  free  end  of  the  siphon  short,  well  forward. 

In  the  male,  the  hectocotylized  right  arm  of  the  third  pair  is  devel- 
oped in  a  sac  in  front  of  the  right  eye  (Plate  XXXIX,  figs.  1,  la);  ^ 
found  in  the  sac,  it  is  curled  up,  and  has  two  rows  of  suckers;  tha 
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groove  along  its  edge  is  fringed ;  near  the  end,  the  groove  connects  with 
a  rounded,  obliqnelj  placed,  broad,  flat  or  slightly  concave  lateral  lobe, 
with  transverse  wrinkles  or  plications  on  the  inner  surface ;  the  termi- 
nal portion  of  the  arm  is  along-fusiform,  smooth  process. 

The  permanent  attachment  of  the  mantle  to  the  siphon,  by  means  of 
commissures,  is  a  very  distinctive  character. 

ABopoMia  moUii  VerriU.— Webbed  devil-fish. 

AUopoius  WHMis  VerrUl,  Amer.  Joum.  Soi.,  xx,  p.  394,  Nov.,  1880;  Ptoo.  Nat. 
Miu^  iii,p.363,1880;  TraDS.  Conn.  Acad.,  y,p.  366,  pL  50,  figs.  1,  la,  2, 2a; 
pL  51,  figs.  3,  4 ;  BoUetin  Mas.  Comp.  Zool.,  viii,  p.  113,  pi.  4,  figs.  3,  4 ;  pL 
8,  figs.  l-2a,  March.  1881. 
Octopu$t,  sp.,  Verrill,  Bnlletin  Mns.  Comp.  ZooL,  p.  109,  pi.  4,  fig.  3, 1861. 

Plate  yy^TT,  figs.  1,  la,  2,  2a.  *  Plate  XLU,  fig.  7.    Plate  XLiy,fig.  1. 

Body  stout,  ovate,  very  soft  and  flabby.  Head  large,  as  broad  as  the 
body;  eyes  large,  their  openings  small.  Arms  rather  stout,  not  very 
kmg,  webbed  nearly  to  the  ends,  the  dorsal  much  longer  than  the  ven- 
tral arms;  suckers  large,  simple,  in  two  alternating  rows.  Color  deep 
porplish  brown,  with  a  more  or  less  distinctly  spotted  appearance.  To- 
tal length  of  a  medium-sized  specimen,  160°^;  of  body,  to  base  of  arms, 
90«»;  of  mantle,  beneath,  50™";  of  dorsal  arms,  70~*";  breadth  of  body^ 
7(^.    Other  specimens  are  very  much  larger. 

This  season  two  very  large  females,  nearly  equal  in  size,  were  taken: 
one  at  station  937,  in  506  Mhoms ;  the  other  at  994,  in  368  fathoms. 
The  former  weighed  over  20  pounds.  Length,  while  fresh,  posterior 
end  of  body  to  tip  of  1st  pair  of  arms,  787°»™  (31  inches);  of  2d  pair, 
8I2»»«  (32  inches);  of  3d  pair,  711'~»  (28  inches);  of  4th  pair,  711«"  (28 
inches) ;  length  of  mantle,  beneath,  178°^  (7  inches) ;  beak  to  end  of  4th 
pair  of  arms,  659™™  (22  inches);  breadth  of  body,  216™™  (8.5  inches); 
breadth  of  head,  280™™  (11  inches);  diameter  of  eye,  64™™  (2.5  inches); 
of  largest  suckers,  10™™  (.38  of  an  inch).  The  body  was  remarkably  soft 
and  gelatinous  in  appearance,  and  to  the  touch,  while  living.  In  fEict 
it  did  not  have  sufScient  firmness  to  retain  its  natural  shape  when  out 
of  water,  and  when  placed  in  a  large  pan  it  accommodated  itself  to  the 
shape  of  the  vessel,  like  a  mass  of  stiff  jelly.  Oolor,  in  life,  pale  bluish 
white  specked  with  rusty  orange-brown  chromatophores;  inner  surface 
of  arms  dark  purplish  brown,  suckers  white. 

One  mature,  detached,  hectocot^lized  arm  (Plate  XLIV,  fig.  1)  was 
taken  November  16.  This  has  two  rows  of  large,  six-  or  seven-lobed 
suckers,  a  very  long  fringe,  composed  of  thin,  flat,  lacerate  processes, 
along  each  side;  the  terminal  process  is  fusiform,  acute,  and  loosely 
covered  with  a  thin,  translucent  membrane,  beneath  which  the  inner 
surface,  bearing  ishromatophores,  can  be  seen.  Length  of  this  arm, 
200™™ ;  its  breadth,  20™™ ;  length  of  terminal  process,  30™™ ;  its  diameter, 
7™™;  diameter  of  largest  suckers,  6™™ ;  length  of  fringe,  15™™. 

Two  detached  and  somewhat  mutilated  arms,  with  portions  of  a  third 
arm  and  of  the  basal  web,  of  a  large  Octopod,  probably  of  this  species, 
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were  taken  by  Mr.  Agassiz  in  1880,  at  station  336,  north  latitude,  38^ 
2V  50" J  west  longitude,  73^  32',  in  197  fiathoms.    (Plate  XLH,  fig.  7.) 

The  largest  of  these  arms  is  420°*™  long  and  36°^  broad.  The  saden 
ttre  large,  prominent,  subglobular,  with  a  contracted  aperture,  and  have 
a  thin  membrane  around  the  outer  margin.  They  form  two  alter- 
nating, rather  distant  rows,  except  near  the  base,  where  several  tiiat 
are  somewhat  smaller  than  those  farther^  out  stand  nearly  in  one  row, 
with  wide  spaces  between  them.  Diameter  of  largest  suckers,  9  to  11"^; 
distance  between  their  centers,  20  to  35°^.    Color,  dark  purple. 

Taken  by  the  <<Fish  Hawk,''  at  stations  880,  892,  893,  895,  about  100 
to  115  miles  south  of  Newport,  B.  I.,  in  225  to  487  fathoms,  Sept  and  Oct, 
1880;  off  the  mouth  of  Chesapeake  Bay,  at  station  898,  November  16, 
1880,  in  300  fathoms,  by  Lieut.  Z.  L.  Tanner;  and  off  Martha's  Yineyaid, 
310-715  fathoms,  1881. 

Allopoius  moUit, — Specimens  examined. 
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Family  ARGON AUTIDJB  Oantr. 

Cantraine,  Mall.  M^dit.,  p.  13, 1841 ;  H.  &  A.  Adams,  Gtoiiera,  vol.  i,  p.  23. 
Argonauta  argo  Linn^. 

Shells  of  this  species,  some  of  t^hem  entire,  were  taken  by  the  "Fish 
Hawk"  at  several  of  the  stations  70  to  115  miles  south  of  Martha's  '^e- 
yard  and  Newport,  R.  I.,  in  64  to  365  fathoms.  At  least  nine  spedmens 
were  dredged.  At  station  894,  in  365  fathoms,  two  entire  and  neariy 
fresh  shells  were  taken,  ^nd  another  nearly  complete.  They  belong  to 
the  common  Mediterranean  variety.  Fragments  were  also  taken  at  sta- 
tions 865-7,  871,  873,  876,  892,  895. 

The  capture  of  a  living  specimen,  probably  of  this  species,  on  the 
coast  of  New  Jersey,  has  been  recorded  by  Rev.  Samuel  Lockwood, 
in  Amer.  Naturalist,  xi.  p.  243,  1877. 
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Family  OCTOPODID-aBS  lyOrbigny. 

Octvpodida  (pars)  lyOrbigny,  MoU.  Viv.  et  Foa.,  i,  pp.  159, 164, 1845  (t.  Gray) ;  {para) 

C^pbal.Ac^tab.,p.3. 
Oct^pida  Gray,  CataL  MoU.  Brit.  Mus.,  i,  p.  4, 1849. 

Head  very  lar^e ;  external  ears,  small,  simple  openings,  behind  tke 
eyes.  Body  short,  thick,  rounded  posteriorly,  destitute  of  lateral  fins  and 
internal  cartilages.  Mantle  united  to  the  head  by  a  broad  dorsal  com- 
missure. No  complex  coimectiYe  cartilages,  nor  commissures,  uniting 
the  mantle  and  base  of  siphon.    Opening  to  gill-cavity  narrow. 

Siphon  large.  Arms  with  either  one  or  two  rows  of  suckers,  and 
with  a  more  or  less  develoi>ed  basal  web.  Eyes  furnished  with  an  inter- 
nal translucent  lid  and  also  capable  of  being  covered  by  the  external 
integument.  Sexes  similar  externally,  except  that  in  the  male  the  right 
ann  of  the  third  pair  is  hectocotylized  by  the  formation  of  a  spoon-shaped 
organ  at  the  tip. 

BLBDONE  Leach. 

Ottepw  (pan)  Lamarck ;  Cnyier ;  Blainyille,  etc. 

XlOom  Leaoh,  ZooL  MIbo.,  iii,  137, 1817  (t.  Gray) ;  I^Orbig.,  C^phal.  Ao^tab.,  p.  72  (sab- 
genus) ;  Gray,  CataL  Moll.  Brit.  Moa.,  i,  p.  21, 1849. 

Body,  mantle,  and  siphon  as  in  Oetopns.  Suckers  in  a  single  row  on 
aD  the  arms.  In  the  male  the  right  arm  of  the  third  pair  is  hectocoty- 
lixed  by  the  formation  of  a  small  spoon-shaped  tip  and  a  lateral  groove, 
neatly  as  in  some  species  of  Octopus. 


VerrilL 

Biilletin  Mas.  Comp.Zool.,  yiii,  p.  106,  plates  5,  6,  March,  1881;  Trans.  Conn. 
Acad.,  v,  p.  380,  pL  62, 53, 1881. 

Plate  XLiy,figs.3,3a. 

A  stout  species,  covered  above  with  prominent,  rough,  wart-like  tuber- 
dee,  and  with  a  circle  of  the  same  around  the  eyes;  four  or  five  of 
those  above  the  eyes  are  larger  and  more  prominent.  Body  thick,  broad- 
ovate,  swollen  beneath,  moderately  convex  above,  obtusely  rounded 
posteriorly. 

Male :  Head  as  broad  as  the  body,  whole  upper  surfiice  of  body  and 
head  to  base  of  arms  covered  with  prominent  and  persistent,  unequal 
warts,  which  are  roughened  by  sharp  conical  papilla,  eight  or  ten  on 
the  larger  warts,  but  only  two  or  three  on  the  smaller  ones ;  the  warts 
diminish  in  size  anteriorly,  and  on  the  sides,  before  they  disappear; 
suround  the  eyes  they  form  irregular  circles;  just  above  each  of  the  eyes 
there  are  two  much  larger  ones,  bearing  more  than  twenty  conical  pa- 
pillse;  there  is  one  before  and  one  behind  these,  of  somewhat  smaller 
size.  Eyes  large,  the  lower  lid  purple  and  thickened,  overlapping  the 
upp«r  one,  which  is  thin  and  whitish. 

Arms  considerably  longer  than  the  head  and  body,  not  very  stout, 
compressed,  bearing  a  single  crowded  row  of  large  whitish  suckers* 
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which  ai*e  mostly  separated  by  spaces  less  than  half  their  diameter; 
margins  of  sackers  soft  and  much  thickened.  The  three  lower  pairs  of 
arms  are  very  nearly  equal  in  length  and  size^  the  dorsal  ones  are  a 
little  shorter  and  smaller.  A  thin  web  unites  all  the  arms  for  about  one- 
iburth  of  their  length,  and  runs  up  along  their  sides  for  about  half  their 
length.  The  male  has  the  third  right  arm  (Plate  XLIVy  fig.  3, 3a)  hecto- 
cotylized  at  the  tip;  the  modified  tip  is  preceded  by  45  suckers,  and  is 
bordered  ventrally  by  a  broad  membrane,  having  a  white  groove  along 
its  inner  surface;  the  terminal  organ  (fig.  3a)  consists  of  a  small,  ovate- 
triangular,  fleshy  disk,  with  its  inner  suiface  slightly  concave  and  finely 
wrinkled  transversely,  and  terminating  proximally  in  a  small  point 

Color  dark  purplish  brown,  darker  purple  beneath.  Chromatophora 
small  and  densely  crowded. 

The  female  is  considerably  larger  than  the  male,  and  has  the  warts 
over  the  back  and  around  the  eyes  relatively  smaller,  but  of  the  staie 
character.  The  arms  appear  to  be  larger  than  those  of  the  rnide,  bat 
this  is  probably  due  to  the  fact  that  the  male  has  become  more  eot- 
traeted  by  the  stronger  alcohol  in  which  it  was  placed. 

This  female  specimen  illustrates  well  the  uselessness  of  the  i 
to  divide  the  species  of  Octopus  and  allied  genera  into  groups  or  i 
according  to  the  relative  lengths  of  the  arms,  as  J.  E.  Gray  and  others 
have  done,  tor  in  this  and  many  other  cases  the  proportioBS  of  the  ams 
of  the  right  side  would  throw  it  into  one  section;  those  of  the  kft  tide 
into  another.    The  male  would  hare  to  be  put  into  a  iksbti  seetfon. 

The  two  known  examples  of  this  spedes  were  both  takaii  by  Hi;  A. 

Agassiz,  while  dredging  on  the  United  States  Coast  Survey  steamer 

^<  Blake,"  in  1880. 
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OCfTOPUS  Lamarck,  1799. 

Octopus  ipars)  Lamarck,  Syst.  des  Anim.  sans  Vert.,  p.  UO,  1801.  Cuvior,  Rdg.  Anim.,  ii, 
1817.  D'OrbigDy,  C^pbal.  Ac^tab.,  p.  3.  Gray,  Catal.  Moll.  Brit.  Mus.,  i,  p.  4, 
1849.  Verrill,  Trans.  Conn.  Acad.,  v,  p.  3G7,  1881. 

Body  short,  thick,  more  or  less  rouDded,  usually  flattened,  often 
tubercular  or  warty,  but  sometimes  smooth,  usually  with  one  or  more 
tubercles  or  cirri  situated  above  the  eye.  Mantle  directly  united  to  the 
head,  dorsally,  by  a  broad  commissure,  extending  below  the  eyes  to  the 
base  of  the  siphon.  Base  of  the  siphon  without  any  complicated,  con- 
nective cartilages.  Arms  united  by  a  more  or  less  extensive  basal  web. 
Suckers  sessile,  in  two  alternating  rows.  Siphon  not  intimately  united 
to  the  whole  length  of  the  head,  the  free  terminal  portion  situated  be- 
hind or  beneath  the  eyes.    'So  aquiferous  pores  nor  brachial  pouches. 

The  sexes  are  similar  in  form.  In  the  male  the  right  arm  of  the  third 
pair  is  hectocotylized,  its  terminal  portion  being  changed  into  a  spoon- 
shaped  organ,  smooth  on  the  outer,  convex  side  and  furnished  with  a 
series  of  transverse  ridges  on  the  inner  concave  side,  and  with  a  basal 
angular  lobe,  from  which  a  groove  or  ftirrow  extends  along  the  lower 
margin  of  the  arm  to  the  basal  web.  In  some  species  of  Octopus  the 
modified  tip  is  very  small,  but  in  others,  very  large. 

The  female  has  the  oviducts  symmetrically  developed  on  both  sides. 
The  egg-sacs  are  large,  pyriform,  not  very  numerous,  attached  by  the 
small  end. 

Ootopos  Bairdii  YerrilL— Baiid's  devil-fish. 

OcfopM  BairdU  YerriU,  Amer.  Jonm.  Sci.,  v,  p.  5,  Jan.,  1873 ;  xix, p.  294)  1880; 

American  NatnralUt,  vii,  p.  394,  figs.  76, 77,  1873 ;  Am.  Assoc.  Adv.  Sci. 

for  1873,  p.  348,  pi.  1,  figs.  1, 2, 1874. 
G.  O.  Sara,  MoUosca  Regionis  Arctic®  Norvegia,  p.  339,  pi.  33,  figs.  1-10  (  9  ), 

pL  xvii,  figs.  8a  to  8d  (doDtition  and  jaws),  1878. 
Tiyon,  Man.  Conch.,  i,  p.  116,  pi.  32,  figs.  37, 38  (description  and  figures  from 

the  p^ers  by  A.  E.  v.). 
Verrill,  Trans.  Conn.  Acad.,  v,  p.  368,  pi.  33,  figs.  1,  la  ;  pi.  34,  figs.  5, 6 ;  pi.  36, 

fig.  10  5  pL  38,  fig.  8;  pi.  49,  figs.  4, 4a ;  pi.  51,  figs.  1,  la ;  Bulletin  Mas.  Comp. 

Zool.,viii,p.l07,pl.2,figs.4,4a;  pi.  4,  figs.  1,  la,  1881. 

Plate  XLI,  figures  1, 2, 3, 3a.   Plate  XLII,  figures  1-5. 

The  body  is  short,  thick,  somewhat  depressed,  broadly  rounded  pos- 
teriorly, separated  from  the  head  only  by  a  slight  constriction  at  the 
sides.  Head  almost  as  broad  as  the  body,  swollen  above  and  around 
the  eyes,  concave  in  the  middle  above;  around  the  eyes,  and  especially 
in  firont  and  above,  there  are  numerous  small,  conical,  often  irregular 
and  rough  tubercles ;  a  little  removed  from  the  upper  side  of  each  eye 
is  a  much  larger,  rough,  irregularly  conical,  erectile  cirnis,  which  has 
some  small,  more  or  less  prominent,  conical  papillae  on  its  surface;  the 
whole  upper,  surface  of  the  body,  head,  and  arms  is  also  covered  with 
minute  scattered  papilla),  which  are  usually  but  little  prominent,  but  in 
some  of  the  larger  males  they  become  much  larger  and  more  numerous, 
and  have  the  form  of  small  prominent  warts. 
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The  jaws  (Plate  XLII,  fig.  3)  have  rather  blunt,  slightly  incurved 
tips,  with  the  angle  at  the  bases  of  the  cutting  edges  round  and  without 
any  distinct  notch.  The  odontophore  (Plate  XLII,  fig.  4)  has  a  median 
.  row  of  large,  acute  teeth  with  broad  bases,  without  lateral  denticles; 
the  inner  lateral  teeth  are  much  smaller,  with  curved,  acute-triangular 
points;  outer  lateral  teeth  longer  and  more  acute;  marginal  plates 
large  and  distinct. 

Siphon  large,  tapering,  capable  of  b^ing  bent  in  all  directions,  so  as 
to  be  used  for  swimming  either  forward,  backward,  or  sideways,  accord- 
ing to  its  direction. 

Arms  subequal,  relatively  short,  stout,  tapering  to  slender  points, 
connected  for  about  one-third  of  their  length  by  a  web,  which  extends 
as  a  narrow  membrane  along  their  margins  to  near  the  ends.  Suckers 
small,  not  crowded,  alternating  pretty  regularly  in  the  two  revs ;  in 
the  original  type-specimen,  which  was  not  full-grown,  the  arms  of  the 
first  pair  each  had  about  sixty-five  suckers;  those  of  the  fourth  pair 
about  sixty.  In  a  larger  example  ( 9 )  the  dorsal  arms  have  abont  94 
suckers;  the  third  pair  about  100;  the  ventral  ones  about  90. 

In  the  male,  the  right  arm  of  the  thiid  pair  has  its  terminal  portion, 
for  about  a  third  of  its  entire  length,  modified  for  reproductive  purposes 
into  a  large  spoon-shaped  organ  (Plate  XLI,  fig.  la),  broadly  elliptical 
in  outline,  witli  the  sides  incurved,  and  the  end  somewhat  trilobed;  inte- 
rior deeply  concave,  with  ten  to  twelve,  and  occasionally,  in  the  largest 
examples,  thirteen  elevated  transverse  folds;  at  the  base,  there  is  a  told 
bent  into  an  acute  angle,  the  apex  directed  forward,  leaving  a  deep  V- 
shaped  sinus  behind  it,  which  is  a  continuation  of  a  shallow  groove, 
formed  by  a  thickening  of  the  web  along  the  lower  side  of  the  ami,  and 
terminating  midway  between  it  and  the  fourth  arm.  At  the  end,  the 
arm  terminates  in  a  small  conical  tip,  between  the  two  broadly  rounded 
lol>e8  of  the  spoon-shaped  organ;  at  the  base  of  this  organ  there  is  a 
slight  constriction;  the  basal  portion  of  the  arm  bears  50  to  37  suckefs, 
like  those  on  the  other  arms.  The  modified  portion  of  the  arm  is  con- 
siderably longer  than  the  distance  between  the  constriction  at  its  base 
and  the  interbrachial  web,  and  about  equal  to  one-half  the  total  length 
of  the  part  which  bears  suckers.  The  corresponding  arm  on  the  left 
side  is  of  the  ordinary  form,  and  has,  in  medium-sized  examples,  about 
51  suckers. 

The  female  differs  but  little  from  the  male,  externally,  except  in  lack- 
ing the  modification  of  the  third  right  arm. 

Some  of  the  larger  females  were  filled  with  mature  eggs.  These  are 
large  and  rather  numerous,  occupying  a  large  part  of  the  interior  of  the 
botly.  They  are  enclosed  in  long-pyriform  sacs,  with  the  small  end  taper- 
iuj;  to  a  filiform  point,  by  which  they  adhere. 

Length  of  the. original  male  specimen,  in  alcohol,  exclusive  of  the 
arms.  44°'»;  breadth  of  the  body,  SI*"*";  between  eyes,  18"™;  length 
of  arm,  of  the  first  pair,  from  mouth,  57*"™ ;  from  mouth  to  edge  of  web. 
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18°^";  length  of  modified  portion  of  third  right  arm,  18°^  5  breadth  of 
this  organ,  when  expanded,  11.6°»"*.  Subsequently,  considerably  larger 
specimens,  both  male  and  female,  have  been  taken. 

One  of  the  largest  males  (station  878)  measures,  from  tip  of  dorsal  arms 
to  end  of  body,  163™™ 5  from  edge  of  dorsal  web  to  end  of  body,  75™™; 
from  edge  of  mantle  beneath,  to  end  of  body,  38™™;  breadth  of  body, 
4S°^°;  of  head,  41™™;  length  of  dorsal  arms,  to  beak,  110™™;  of  second 
pair,  112™™:  of  third  pair,  115™™;  of  fourth  pair,  110™™;  of  hectocotyl- 
ized  arm,  85™™;  length  of  terminal  spoon,  33™™;  its  breadth,  17™°?. 
This  specimen  has  13  transverse  lamellae  in  the  spoon. 

One  of  the  largest  females  (station  895)  taken  in  the  breeding  season 
and  filled  with  eggs,  in  alcohol,  measures,  from  tip  of  dorsal  arms  to  end 
of  body,  170™™;  edge  of  dorsal  web  to  end  of  body,  90™™;  mantle,  be- 
neath, 46™™;  breadth  of  body,  55™™;  of  head,  41™™;  length  of  dorsal 
arms,  from  beak,  125™™;  of  second  pair,  120™™;  of  third  pair,  115™™;  of 
fourth  pair,  115™™. 

When  living,  the  ground-color  was  usually  pale,  translucent,  bluish 
white  above,  thickly  specked  with  light  orange-brown  and  dark  purplish 
brown.  Its  colors  were  changeable,  but  apparently  less  actively  so  than 
iu  the  squids. 

This  species  was  first  discovered  by  the  writer  while  dredging,  in 
1872,  on  the  United  States  Steamer  "Mosswood",  in  the  Bay  of  Fundy, 
off  Eastport,  Me.,  in  75  to  80  fathoms.  Although  so  recently  discovered, 
it  proves  to  have  a  very  extensive  range,  both  geographically  and  in 
depth.  It  is  one  of  the  most  common  and  characteristic  inhabitants  of 
the  bottom,  in  100  to  500  fathoms,  along  our  entire  coast,  from  South 
Carolina  to  Kewfoundland.  It  was  taken  in  the  trawl,  by  the  XJ.  S. 
Fiah  Commission,  in  1872, 1873, 1874,  1877, 1878, 1879, 1880,  and  1881,  in 
depths  ranging  from  50  to  500  fathoms,  at  numerous  localities,  frt)m  off 
Halifiix,  "S.  S.,  and  the  Bay  of  Fundy,  to  the  region  90  to  100  miles 
south  of  Martha's  Vin^ard  and  Newport,  E.  I.,  where  it  is  common  and 
of  large  size.  It  was  obtained  by  Mr.  A.  Agassiz,  on  the  ^^Blake^,  in 
1880,  at  various  stations,  from  K  lat.  41©  34'  30^',  to  32o  43'  26",  in  178 
to  524  fathoms. 

In  November,  1880,  it  was  taken  by  Lieut.  Z.  L.  Tanner,  on  the  "Pish 
Hawk",  off  the  mouth  of  Chesapeake  Bay,  in  157  to  300  fathoms. 

The  Gloucester  fishermen  have  brought  in  several  specimens  from  the 
banks  off  Nova  Scotia  and  Newfoundland.  These  were  presented  by 
Captain  Murphey  and  crew,  of  the  schooner  "Alice  M.  Williams^  (lots 
372,  501,  917);  by  Capt.  J.  W.  Collins  and  crew,  of  the  "Marion"  (lot 
264);  by  Capt.  J.  F.  Critchett  and  crew,  of  the  "Commonwealth"  (lot 
421);  by  Mr.  E.  Perkins,  of  the  "Grace  L.  Fears''  (lot  351);  by  Mr. 
Robert  Hurlburt,  of  the  "  Barracouta  "  (lot  605) ;  by  Capt.  Thomas  Olsen 
and  crew,  of  the  "Epes  Tarr"  (lot  771);  and  by  Capt.  J  McDonald 
and  crew,  of  the  "  G.  P.  Whitman  "  (lot  792).  v 
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Prof.  G.  O.  Sars  has  taken  it,  off  the  Norwegian  coast,  in  60  to  300 
fathoms. 

It  occurs  both  on  soft  muddy  bottoms  and  on  hard  bottoms.  Both 
sexes  often  occur  together,  but  the  males  are  usually  the  most  nnmerons. 

Males,  with  sperniatophores  escaping,  have  been  taken,  from  July  27 
to  September  21,  at  stations  138,  161,  163,  223,  &c. 

One  of  the  specimens  obtained  by  Mr.  Agassiz  is  remarkable  for  the 
length  and  sleudemess  of  the  cirrus  above  the  eyes  (Plate  XLI,  fig.  3). 
TJiis  is  an  immature  male,  and  does  not  appear  to  differ  in  any  oflier 
way  from  ordinary  specimens,  of  similar  size.  The  appendage  of  the 
hectocotylized  arm  is  small  and  not  fiilly  developed  (as  is  always  the 
case  in  young  males),  and  has  an  ovate-triangnlar  form,  a  slightly  con- 
cave surface,  and  only  a  few  transverse  lamella?.     ' 

This  species  resembles  0,  lentus^  but  has  a  much  larger  and  roagh  or 
lacerate  cirrus  above  the  eye.  The  modified  arm  of  the  male  is  also 
ditferent. 

It  is  somewhat  related  to  0.  Grcenlandiais  Dewh.,  but  the  male  of  the 
latter  has  the  third  right  arm  much  longer,  with  the  modified  spoon- 
shaped  portion  relatively  very  much  smaller  and  quite  different  infoim* 
and  with  more  numerous  folds,  and  the  basal  part  bears  41  to  43  sock- 
qrs  ;  the  other  arms  also  have  more  numerous  suckers;  the  web  is  less 
extensive  and  the  body  is  more  elongated,  and  appears  to  be  smooth^ 
and  destitute  of  the  large  cirri  above  the  eyes. 

0,  ohesus  has  the  spoon-shaped  part  of  the  third  right  arm  relatively 
larger,  and  several  of  the  basal  suckers  of  the  other  arms  in  a  single 
row.    It  also  differs  in  other  respects. 

Specimens  of  this  species  were  kept  alive  for  several  days,  in  order 
to  observe  its  habits.  Several  characteristic  drawings,  some  of  wbidi 
are  here  reproduced  (Plate  XLI,  fig.  2;  PL  XLII,  figs.  1,  2),  were  made 
from  life  by  Mr.  J.  H.  Emerton,  showing  its  different  attitudes. 

When  at  rest  it  remained  at  the  bottom  of  the  vessel,  adhering  firmly 
by  some  of  the  basal  suckers  of  its  arms,  while  the  outer  portions  of  the 
arms  were  curled  back  in  various  positions^  the  body  was  held  in  a 
nearly  horizontal  position,  and  the  eyes  were  usually  half-closed  and  had 
a  sleepy  look ;  the  siphon  was  usually  turned  to  one  side,  and  was  long 
enough  to  be  seen  in  a  view  from  above. 

When  disturbed,  or  in  any  way  excited,  the  eyes  opened  more  widely, 
especially  at  night;  the  body  became  more  contracted  and  rounded, 
and  was  held  more  erect;  the  small  tubercles  over  its  surface  and  the 
larger  ones  above  the  eyes  were  erected,  giving  it  a  very  decided  ap- 
pearance of  excitement  and  watchfulness. 

It  was  rarely,  if  ever,  observed  actually  to  creep  about  by  means  of 
its  arms  and  suckers,  but  it  would  swim  readily  and  actively,  circling 
around  the  pans  or  jars,  in  which  it  was  kept,  many  times  before  resting 
again. 

In  swimming  backward  the  partial  web  connecting  the  arms  together 
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was  used  as  an  organ  of  locomotion,  as  well  as  the  siphon;  the  web  and 
the  arms  were  alternately  spread  and  closed,  the  closing  being  done 
energetically  and  ooincidently  with  the  ejection  of  the  water  from  the 
siphon,  and  the  arms,  after  each  contraction,  were  all  held  pointing 
straight  forward  in  a  compact  bundle,  so  as  to  afford  the  least  resistance 
to  the  motion  (Plate  XLT,  fig.  2).  As  the  motion  resulting  from  eaQh 
impulse  began  to  diminish  sensibly,  the  arms  were  again  spread  and  the 
same  actions  repeated.  This  action  of  the  arms  and  web  recalled  that 
of  the  disk  of  the  jelly-fishes,  but  it  was  much  more  energetic. 

The  siphon  was  bent  in  diiterent  directions  to  alter  the  direction  of 
the  motions,  and  by  bending  it  to  the  right  or  left  side,  backward  mo- 
tions in  oblique  or  circular  directions  were  given,  but  it  was  often  bent 
directly  downward  and  curved  backward,  so  that  the  jet  of  water  from 
it  served  to  propel  the  animal  directly  forward.  This,  so  far  as  ob- 
served, was  its  only  mode  of  moving  forward.  The  same  mode  of  swim- 
ming forward  has  previously  been  observed  in  cuttle-fishes  {^epia)  and 
in  squids  (Loligo), 

This  species  was  much  more  active  and  animated  in  the  night  than 
daring  the  day.  It  is  probably  largely  nocturnal  in  its  habits,  when  at 
liberty.  None  of  the  specimens  could  be  induced  to  take  food,  and 
none  survived  more  than  four  or  five  days,  although  the  water  was  fre- 
queutly  renewed  to  keep  it  cool  and  pure.  They  had  been  rather  roughly 
handled  by  the  dredges  and  trawls,  without  doubt;  but  the  unavoid- 
able exposure  to  the  higher  temperature  of  the  water,  near  and  at  the 
6ur£Eiee,  especially  in  summer,  is  sufficient  to  kill  many  of  the  deep-water 
animals,  while  others  that  live  for  a  short  time  never  entirely  recover 
from  the  injury  thus  received. 

Octopu$  BairdH. — Specimens  examined. 
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OotopuB  Bairdii— Oontlnaed. 


No. 


•214 


288 
234 


204 
842 
804 


870 
874 
878 
879 
880 
692 
893 
894 
805 


897 
898 


808 
882 
827 
810 
880 

m 


925 
989 

045 

940 

947 

9S1 
962 
994 

997 

998 

1025 

1020 

1028 

1088 

1085 

1045 
1047 


872     0ffChatham«MM8. 


Locality. 


OvUf  of  Maine  and  Mastaehuttttt 
Bay— Contfnaed. 


Off  Cape  Ann.. 

do. 

Soatb  of  Cape  j 

do 

Off  Cape  Ann.. 

Off  Cape  Cod  . . 
do. 
do. 


Of  Newport,  B.  I. 


N.  lat. 
40O02'18"; 
400  0^80"; 
40«>00'00"; 
890  55^00"; 
89O49'80'': 
89«>48'30"; 
390  40' 00", • 
89O52'20"; 
89O53'00"; 
89O60'30"; 


W.  long. 
70O23'00". 
70O22'58"., 
70O57'00". 
70O54'15"., 
70O64'00". 
70O64'00"., 
TlooyOO".. 
70O58'00".. 
700  58' 80". . 
70O59'45".. 


Off  OhMapeake  Bmy. 
"W.  long 


N.  lat  W.  long. 
87O25'00";  74©  18' 00" 
OfoWOO";  740  17' 00" 


Blake  Baepedition,  VhiUd  OtOet 
Oaait  8urv§if, 


N.  lat  W.  long. 
410  84' 80";  06O54'»". 
35P45'80"}  740  00*  48". 
840  00' 80";  700  10' 80". 
890  69' 10";  TOOl^fO*. 
88O21'60";  78©  00' 82". 
820  48'25";  77©  20*  80".. 
410  82*60";  OOOO^OO".. 


Off  Martha's  Tifi^yord,  VMUd 
Btatet  HA  OcmmittUm, 


\  miles  from  Qtsy  Head .. 
I  B.  98  miles  ftom  Gay 


I W.  84|  milea  ftom  Ch^ 

i  W.  871  miiea  fttmi  Ch^ 

i'w.  88  mflea  from  Gay 

•  from  Gay  Head  '..'.'.'.'.. 
kmilea  from  G^y  Head. . 
W,  104i  mllea  from  Qmj 

¥.'  ioii'miiM'from  Gf^' 

W.'iii^  mfles  from  Gay 

W.  95  miles  tnm  Gay 


y^.  I  W.  93|  miles  from  Ch^ 


SSB.  I  B.  1081  miles  from  Gay 

Head ■ 

SSB.  4  B.  100  mfles  from  Gay 

SSB.  4  JL'  i(»i'  mikis  from  Gay 

Off  Delaware  Bay 

Off  Delaware  Bay 


Fath- 
oms. 


192 
155 
85 
1421 
225 
252| 
487 
872 


Bottom. 


Pine  sand. 

Soft  mad  . 

....do 

....do 

-.-.do 


,    Whea 
I  collected. 


Mud 

....do 

Hard  sand. 
Sand 


1671  Band 


800 


800 

868 

178 
900 
197 
988 
694 


958 

908 

941 

812 
919 
888 


809 

210 

182 

410 

188 

120 
819 
150 


Mnd  and  sand, 

Fine  sand 

Mud 

....do 

Fine  sand  ... 

Mnd 

...do 

...do 

Sand 

Hnd 


Mnd. 


Band  and  mud. 
Baadaadnmd. 


Sand  and  mad? 

Mnd 

Sand  and  mnd 

Mnd 

Mnd 

Mnd 

Mnd 

Mod 

Mod 

Ssnd4tgraTel 

Sand 

Mnd 

Sand 


1878. 
Sept  17 
Sept  21 
Sept  24 
Sept  24 
Sept  26 

1879. 
July  29 
Sept  10 
Sept  18 
Sept  19 


lm.9 

2cf:19:lL9 
14.  cf 

Jlrfrlj.^ 
29 

a.</:lj.9 

11.^" 


2m.</:ii:9 
8L<f:2J.<f:9L9 


1880. 
Sept  4 
Sept  4 
Sept  18 
Sept  18 
Sept  18 
Sept  18 
Oct  2 
Oct  2 
Oct  2 
Oct     2 


Not.  10 
KoT.  10 


1880 
1880 
1880 
1880 
1880 
1880 
1880 


188L 
July  10 

Ang.   4 

Ang.   9 

Ang.    9 


I 


11.9: 8  J.  9 

iLd" 
Id":  19 

9L<f :  9L9 


lL<f 
9</:49 


ld'(V*>- 
4d':rflJ. 

I<f:l9 

Iff 

l<fj. 

I<f:l9i. 

l<fi. 


lL(/>8i.^ 
I<ftl9>lj- 

49>i^>ti- 


Aug.   9 
Aug.  98 

lL9i4^ 

4fit9<f 

4$i9<f 

Sept   8 

lL<f 

Sept   8 

lj.<f 

Sept   8 

l<f:l9 

Sept.  8 

4j. 

Sept   8 

lL<filLf 

Sept  14 

l<f 

Sept.  14 

Id" 

Sept.  14 
OoL   10 
Oct    10 

lL<f 
ltd 
19 

Digitized  by  VjOOQlC 


[191]      CEPHALOPODS  OF  NOBTHEASTEBN  COAST  OP  AMEEICA.  40X 
Oetopus  £ air<Ki— Contmued. 


Let 


LocaUty. 


Path. 


Bottom. 


When 
ooUeoted. 


SpeQimens. 


364,  420  48'ir.lat.;  62o  97' W.  long. 
361  I  440  17'  00"  N. ;  680  IC  00"  W  . . 
873  I  QffMiqiielaiilaUxid 


I, 


421  )  Baaqotsreail,  off  Nova  Sootia. . 
501  <  43©  14'  00"  N. ;  61©  07'  00"  W  .. 

721     GrandBank 


250 

120 

7 

800 
250 


I  . 


Brown's  Bank 

Off  Saint  Peter's  Bonk  . 


605 

771 
7tS 
117    Banqnerean,  N.  S 


Marion 

!  Grace  L.  Fears 
Alioe  M.  WU- 

I      liams. 

,  Commonwealth 

t  Alice  M.  WU- 

I     liams. 
•i  Guy  Cunning' 

j.   ham. 
.!  Barracoota. .. 

I     EpesTarr 

.   G.P.Whitman 
.|  AUceM.  Wil. 


1870-'80. 
Jan. 
June    5 
July  — 

Aug.  14 
Oct     9 

July    8 

Jan.  — 
July  — 
Aug.  — 


11.  <f 
IJ.:  lm.9 

lm.9 
lm.9 

11.9 

1  mutilated. 
1  d" :  1  9 
ILd" 
l\.(f 


In  the  last  column  of  this  table,  2=large;  ^'=young;  m=mediam  sized;  ^s=inAle; 
9  =feinale. 

Ootopiui  lentus  Yerrill. 

Verril],  Amer.  Joorn.  Sci.,  xix,p.  138,  Feb.,  1880;  p.  294,  April,  1880;  Trans. 
Conn.  Aoad.,  y,  p.  375,  pi.  35,  figs.  1,2;  pi.  51,  fig.  2;  Bulletin  Mus.  Comp. 
ZooL,  viii,  p.  108,  pi.  4,  fig.  2,  ^ . 

Plate  XLIII,  figures  1, 2,  female.    Plate  XLIY,  figure  2,  male. 

Female  (type-spedmen) :  body  broad,  stoat,  depressed,  slightly  emar- 
ginate  at  the  posterior  end,  rather  soft  to  the  touch,  and  in  some  speeir 
mens  gelatinous  in  appearance ;  a  thin,  soft,  free,  marginal  membrane 
nms  along  the  sides  and  around  the  posterior  end  of  the  body,  becom- 
ing widest  (about  12™™)  posteriorly ;  in  some  of  the  more  strongly  con- 
tracted specimens  this  membrane  is  but  little  apparent.  Head  laige, 
broad,  depressed,  with  the  eyes  large  and  far  apart;  above  each  eye 
there  is  a  smaU,  simple,  conical,  acute,  contractile  cirrus.  A  well-de- 
veloped, thin  web  connects  the  arms,  considerably  above  their  bases, 
and  then  runs  up  to  the  tips  as  a  broad  margin  to  each  arm. 

The  arms  are  rather  large,  stout  at  base,  with  a  broad  inner  face,  and 
taper  gradually  to  very  slender  tips;  the  first  and  third  pairs  are  nearly 
equal  in  length ;  those  of  the  second  are  also  about  equal  in  length  to 
the  fourth  pair,  but  are  somewhat  shorter  than  the  first  and  third.  The 
arms  on  the  right  side  are  all  somewhat  longer  than  the  corresponding 
on^  on  the  left.  The  arms,  measuring  from  the  beak,  are  more  than 
twice  as  long  as  the  body.  The  suckers  are  arranged  in  two  distinct 
rows,  to  the  base. 

Color  of  head  and  body,  above,  and  of  body,  beneath,  deep  reddish- 
brown,  closely  specked  with  darker  brown,  and  with  many  small  round- 
ish spots  of  whitish  on  the  body  and  arms. 

Length  of  the  type- specimen  (female)  from  the  beak  to  end  of  body, 

not  including  marginal  web,  60"^" ;  breadth  of  web,  22  j  total  length,  194 ; 

breadth  of  bo<ly,  40;  breadth  of  head  across  eyes,  32;  of  eye-openings, 

10;  of  eye-balls,  17;  length  of  mantle,  beneath,  38;  length  of  first  pair 
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of  arms^  112  and  106;  of  second  pair,  103  and  96;  of  third  pair,  112  and 
106;  of  fourth  pair,  94  and  97;  breadth  of  those  of  the  three  nppa 
pairs,  8;  of  the  ventral  pair,  7"°». 

Male:  Body  depressed,  rounded  posteriorly,  with  only  a  trace  of  a 
lateral  and  posterior  fold;  sorfEUse  soft  and  nearly  smooth,  but  showing 
a  small  number  of  minute  white  papillae  sparsely  scattered  over  tbe 
dorsal  surface.  Cirrus  above  the  eye  small  and  simple,  usually  con- 
tracted into  a  small  wart-like  papilla.  Head  broad  and  flattened ;  eyes 
large.  Arms  rather  long  and  slender,  with  slender  tapering  tips,  tlieir 
bases  united  by  a  rather  wide  web.  Suckers  small,  very  promioent, 
forming  two  regular  rows  quite  to  the  base. 

The  first  two  pairs  of  arms  are  nearly  equal  and  somewhat  longer 
than  the  two  lower  pairs,  which  differ  but  little  between  themselves. 
The  hectocotylized  arm  (third  of  right  side)  bears  thirty  five  suck^Sjin 
two  rows,  and  a  remarkably  large,  terminal  spoon-shaped  organ,  which 
occupies  more  than  a  third  of  the  total  length  of  the  arm;  its  sides  are 
bent  u])  and  the  edges  inroUed,  so  as  to  form  a  deep  cavity ;  its  oats* 
end  is  broadly  rounded  laterally,  and  terminates  in  a  central,  narrow, 
acate  lobe ;  internally  there  are  nine  large,  high,  oblique  lamellse,  with 
deep  fosssB  between  them;  the  proximal  end  has  a  large,  acute,  triangn- 
lar  lobe,  with  involute  margins;  from  this  lobe  a  broad  groove  extends 
along  the  lower  edge  of  the  arm  to  the  margin  of  the  web ;  where  it 
terminates  there  is  a  distinct  thickening  of  the  bounding  membrane. 

The  two  males  of  this  species,  described  above,  were  dredged  by  Mr. 
Agassiz,  on  the  Blake,  in  1880,  in  464  and  603  fathoms.  They  agree 
well  in  the  peculiar  characters  and  large  size  of  the  appendage  of  liie 
hectocotylized  arm.  The  females  only  were  previously  known-  Al- 
though these  males  have  a  mere  trace  of  the  loose  membranous  fold  of 
skin,  along  the  sides  and  around  the  posterior  end,  so  conspicuous  in 
the  original  female  specimen  of  this  species,  they  agree  so  well  in  other 
characters  that  I  unite  them  without  much  hesitation.  It  is  probable 
that  the  presence  or  absence  of  the  membranous  fold,  in  this  suad  other 
species,  may  be  due  merely  to  differences  in  the  state  of  contitu^ion 
when  they  die,  or  even  to  differences  in  the  strength  of  the  alcohol 
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The  first  specimen  of  this  species  was  taken  off  Kova  Scotia^  near  Le 
flare  Bank,  in  120  fothoms,  by  Gapt  Samuel  Peeples  and  crew  of  the 
schooner  "  M.  H.  Perkins  ",  and  presented  to  the  TJ.  8.  Fish  Oommission. 
A  few  others  have  since  been  brought  in  by  the  Gloucester  fishermen 
from  the  bank  fisheries.  Mr.  A.  Agassiz  dredged  it  on  the  Blake  in 
1880,  as  far  south  as  K  lat.  33©  42'  16''.  It  ranges  in  depth  from  120  to 
603  fiathoms. 

In  the  soft  consistency  of  the  flesh  and  skin  this  species  resembles 
Octopus  obesus.  It  differs  in  the  shorter  and  posteriorly  emarginate 
body,  and  especially  in  the  arrangement  of  the  suckers,  which  in  that 
species  are  in  a  single  series  toward  the  bases  of  the  arms. 

Octopus  lentus, — J^edmens  examined. 
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Octopoa  obesas  Verrill. — (Stoat  devil-fish.) 

Octopus  obeaus  Verrill,  American  Joum.  Sci.,voLxix,  p.  137,  Feb.,  1880;  vol. 
xix,  p.  294,  Apr.,  1880 ;  Trans.  Conn.  Acad.,  vol.  v,  p.  379,  pi.  36,  figs.  3, 4, 1881. 

Plate  XLII,  figures  6, 6a. 

Male:  Bemarkable  for  the  great  size  of  the  spoon-shaped  organ  of 
the  right  arm  of  the  third  pair.  Body  relatively  large,  stoat,  oblong- 
OTal,  somewhat  flattened  above,  obtasely  rounded  at  the  posterior  end; 
Bott  and  somewhat  gelatinous  in  texture;  skin,  so  far  as  preserved, 
smooth,  soft.  No  cirrus  exists  above  the  eye,  in  our  specimen,  but  the 
Bkin  is  not  so  well  preserved  in  that  region  as  to  render  it  certain  that 
a  small  one  may  not  have  existed,  in  life.    Eyes  very  large. 

Arms  moderately  long,  the  dorsal  longest,  others  successively  shorter; 
an  are  somewhat  laterally  compressed  at  base,  tapering  to  long,  slender 
tips;  a  moderately  developed  web  connects  them  together  at  base.  The 
hectocotylized  arm  (third  of  right  side),  bears  at  the  end  a  very  large, 
broad  and  thick,  but  not  very  deep,  spoon-like  organ,  occupying  more 
than  a  third  of  the  total  length  of  the  arm ;  its  inner  surfa<;e  is  crossed 
by  eleven  oblique,  thick,  rounded  folds  or  ribs,  ten  of  them  converging 
backward  to  the  medi%^  line  and  at  their  outer  ends  joining  a  marginal 
thickening ;  the  distal  end  terminates  in  a  median  pointed  lobe,  with  a 
thin,  rounded,  lateral  lobe  each  side  of  it;  the  proximal  border  is 
formed  by  the  last  (eleventh)  fold,  which  is  V-shai>ed,  with  the  apex 
pointing  distally.    A  broad,  thin,  marginal  membrane  extends  along  the 
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lower  side  of  the  arm,  from  the  terminal  organ  to  the  base.  The  Back- 
ers have  been  partly  detached  from  this  arm. 

The  suckers  of  all  the  arms  are  moderately  large,  nearly  globular  in 
form,  rather  numerous ;  the  first  six  to  ten  at  the  base  are  nearly  in  one 
line,  except  on  the  left  arm  of  the  sceond  pair,  and  appear  to  form  onlya 
single  row^  in  this  part  the  inner  face  of  the  arm  is  narrow,  most  so  on 
the  right  arm  of  the  second  pair,  and  lea^t  on  the  left  arm  of  the  same 
pair ;  flEurther  out  this  face  becomes  broader  and  the  suckers  are  in  two 
distinct  rows.  The  suckers  are  destroyed  on  the  distal  portion  of  all 
the  arms. 

The  color  of  the  body  and  arms  is  mostly  destroyed,  but  so  far  as  pre- 
served, is  pale  pinkish,  more  or  less  thickly  speckled  with  distinct  red- 
dish brown  spots,  most  conspicuous  at  the  bases  of  the  arms  and  alwve 
the  eyes  (elsewhere  the  color  is  probably  not  so  well  preserved).  Length 
of  body,  from  posterior  end  to  base  of  arms,  82°»*»;  to  center  of  eye, 72; 
to  edge  of  mantle,  beneath,  49;  to  tip  of  right  dorsal  arm,  213;  left, 
198;  to  tips  of  second  pair,  200;  to  tip  of  right  arm  of  third  pair,  173; 
of  left,  197;  to  tip  of  right  of  fourth  pair,  187;  of  left,  178:  to  edge  of 
web,  110;  breadth  of  body,  in  middle,  46;  breadth  of  head,  across  eyes, 
38;  breadth  of  dorsal  arms,  at  base,  8;  diameter  of  largest  suckers,  3; 
length  of  spoon-shaped  end  of  right  arm  of  third  pair  (hectocotylized), 
35;  breadth,  16;  length  of  the  rest  of  arm,  to  mouth,  65"". 

Taken  from  the  stomach  of  a  halibut,  36  miles  east  from  the  K.  £. 
light  of  Sable  Island,  in  160  to  300  fathoms,  by  Charles  Buckley,  of  the 
schooner  H.  A.  Duncan,  and  presented  by  him  to  the  17.  S.  Fish  Com- 
mission, 1879. 

A  second,  smaller  specimen,  apparently  of  this  species,  was  also  takea 
from  the  stomach  of  a  halibut,  from  Banquereau,  off  Kova  Scotia,  in  150 
fiftthoms,  and  presented  to  the  T7.  S.  Fish  Commission  by  Capt  Cbas. 
Marknson  and  crew,  of  the  schooner  "  Notice  ",  April,  1880.  The  latter 
specimen  was,  however,  in  too  bad  condition  to  afford  any  additional 
characters. 

This  species  differs  from  Octopus  Bairdii  Y.  and  0.  Untus  V.,  from  the 
same  region,  in  its  longer  and  larger  body,  and  especially  in  having  the 
basal  suckers  in  a  single  row.  The  <  spoon'  of  the  hectocotylized  arm  is 
very  much  larger  than  in  O.  Oronlandicm^  and  considerably  larger  aod 
flatter  and  more  deeply  trilobed  at  the  end  than  in  O.  Bairdiu 

OctopuB  piscatonun  Verrill. — (Fishermen's  devil-fish.) 

Octopus pucaiarum  Verrill,  Amer.  Journ.  Sci.,  vol.  xviii,  p.  470,  Dec.,  1879;  voL 
xix,  p.  294,  Apr.,  18K);  Trans.  Conn.  Acad.,  v,  p.  :^77,  pi.  36,  figs.  1,  2,ld:?l- 

Plate  XL,  figures  1,  la. 

The  body  of  the  female  is  smooth,  depressed,  about  as  broad  as  loDg; 
obtusely  rounded  posteriorly,  not  showing  any  lateral  ridges  nor  dorsal 
papillae.  No  cirrus  above  the  ©yes.  Arms  long,  rather  slender,  taper- 
ing to  long,  slender,  acute  tips,  the  upper  ones  a  little  (2.5"^)  shorter  than 
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those  of  the  second  pair,  which  are  the  longest  ^  the  third  pair  are  about 
one-half  inch  (12™°^)  shorter  than  the  second;  the  ventral  pair  about  one- 
fourth  inch  (6™™)  shorter  than  the  third.  In  our  sx>ecimen  all  the  arms  on 
the  right  side  are  somewhat  shorter  than  those  on  the  left,  and  the  web 
between  the  Ist  and  2d  pairs  is  narrower,  due  perhaps  to  recovery  from  an 
injury.  The  web  between  the  arms,  except  ventrally,  is  of  about  equal 
width,  and  scarcely  more  than  one-fourth  the  length  of  the  arms,  mea&. 
uring  from  the  beak.  Between  the  ventral  arms  the  web  is  about  half 
as  wide  as  between  the  lateral. 

The  suckers  are  moderately  large,  alternating  in  two  regular  rows, 
except  close  to  the  mouth,  where  a  few  stand  nearly  in  a  single  line; 
about  fourteen  to  sixteen  are  situated  on  the  part  of  the  arms  included 
within  the  interbrachial  web.  The  whole  number  of  suckers  on  one  arm 
is  upwards  of  seventy. 

Color  of  the  alcoholic  specimen,  deep  purplish  brown,  due  to  very 
nnmerous  crowded,  minute,  specks;  eyelids  whitish.  The  firont  border 
of  the  mantle,  beneath,  and  the  base  of  the  siphon  and  adjacent  parts,  are 
white ;  end  of  siphon  brown.  Lower  side  of  head  and  arms  lighter  than 
the  dorsal  side. 

Total  length,  from  posterior  end  of  body  to  tip  of  arms,  of  Ist  pair, 
158^™;  2d  pair,  160;  3d  pair,  146;  4th  pair,  133  f  to  web  between  dorsal 
arms,  82;  between  ventral  arms,  63;  to  edge  of  mantle,  beneath,  30;  to 
center  of  eye,  39.  Breadth  of  body,  31 ;  of  head  across  eyes,  30 ;  breadth 
of  arms,  at  base,  55;  diameter  of  largest  suckers,  2.5;  length  of  arms 
beyond  web,  Ist  pair,  76 ;  2d  pair,  82 ;  3d  pair,  71 ;  4th  pair,  69™". 

Two  8x>ecimens  of  this  si)ecies,  both  females,  have  been  obtained;  The 
first  was  from  Le  Have  Bank,  off  Nova  Scotia,  in  120  fathoms,  taken  by 
Capt.  John  Mclnnis  and  crew,  of  the  schooner  "M.  H.  Perkins'^,  October, 
1879  (lot  530) ;  the  second  was  taken  by  Capt.  David  Oampbell  and  crew, 
of  the  schooner  "Admiral '^j  near  the  Grand  Bank,  north  latitude,  44^  07'; 
west  longitude,  52^  40',  in  200  fathoms,  December,  1879  (lot  590). 

This  8i)ecies  resembles  0.  Oronlandicusj  of  which  the  males  alone  have 
been  described,  and  it  may  eventually  prove  to  be  the  female  of  that 
species. 

This  species  is  easily  distinguished  from  0.  Bairdii^  by  its  more 
elongated  body,  its  much  longer  and  more'  tai>ered  arms,  with  shorter 
web;  by  the  absence  of  the  large,  rough,  pointed  papUlsd,  or  cirri, 
above  the  eyes,  and  by  its  general  smoothness.  The  white  color  of  the 
underside  of  the  neck,  siphon,  and  mantle-border  also  appears  to  be 
characteristic. 

OotopQs  mgostui  Boec. 

1  have  seen  several  specimens  of  a  large  Octopus^  allied  to  0.  tulgarii 
of  Europe,  which  were  taken  at  Beaufort,  K  0.,  and  near  Fort  Macon. 
It  is  probably  0.  rugosus. 
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Family  CIEEHOTEUTHID-aE  Keff. 

Kefferstein,  in  Bronn,  Thier-Reich,  iii,  p.  1448,  1866. 

Body  somewhat  elongated,  furnished  with  a  short,  thick  tapering  fin 
on  each  side,  supported  by  an  internal  transverse  cartilage.  Mantle  ex- 
tensively united  to  the  head.  Arms  united  nearly  to  the  tips  by  abroad 
umbrella-shaped  membrane  or  web.  Suckers  in  a  single  row,  alternating 
with  slender  cirri. 

STAUROTEUTHIS  VerrilL 
Amer.  Jouru.  Sci.,  vol.  xviii,  p.  468,  Dec,  1879;  Traus.  Conn.  Acad.,  v,  p.  382, 1881. 

Allied  to  CirrhoteuthiSj  but  with  the  mantle  united  to  the  bead  all 
around,  and  to  the  dorsal  side  of  the  slender  siphon,  which  it  surrounds 
like  a  close  collar,  leaving  only  a  very  narrow  opening  around  the  base 
of  the  siphon,  laterally  and  ventrally.  Fins  long,  triangular,  in  advance 
of  the  middle  of  the  body.  Dorsal  cartilage  forming  a  median  angle, 
directed  backward.  Body  flattened,  soft,  bordered  by  a  membiaoe. 
Eyes  covered  by  the  integument.  Web  not  reaching  the  tips  of  the 
arms,  the  edge  concave  in  the  intervals.  Suckers  in  one  row,  with  a 
pair  of  slender  cirri,  alternating  with  them,  along  most  of  the  arm.  Cini 
absent  between  the  basal  and.  terminal  suckers. 

Stauroteuthls  syrteiiBU  Verrill.— (Finned  devil-fish.) 

Verrill,  Amer.  Journ.  Scl.,  vol.  xviii,  p.  468,  Dec.,  1879;  xix,p.  2d4,pl.  16,  Apr., 
1880;  Trans.  Conn.  Acad.,  vol.  v,  p.  382,  pi.  32,  figs.  1-6, 1881. 

Plate  XXXVIII,  figures  1-5. 

Female:  Head  broad,  depressed,  not  very  distinct  from  the  body.  Eyes 
large.  Body  elon  gated,  flattened,  soft  or  gelatinous,  widest  in  the  middle, 
narrowed  but  little  forward,  but  decidedly  tapered,  back  of  the  fiu8,tothe 
flat,  obtuse,  or  subtruncate  tail.  The  sides  of  the  head  and  of  the  body, 
forward  of  the  fins,  are  bordered  by  a  thin  soft  membrane,  about  12^ 
wide.  The  fins  are  elongated,  sub-triangular,  obtusely  pointed,  placed 
in  advance  of  the  middle  of  the  body,  supported  by  internal  cartilages 
which  unite  with  a  transverse  dorsal  v -shaped  one,  situated  behind  the 
fins.  Siphon  elongated,  about  12™™  long,  slender,  round,  with  a  smafl 
terminal  opening.  Mantle-edge  so  contracted  and  thickened  around  the 
base  of  the  siphon  as  to  show  only  a  very  small  opening,  and  united  to 
it  in  the  middle  line  anteriorly  or  dorsally.  Eyes  large,  distinctly  visi- 
ble through  the  integument. 

Arms  long,  slender,  sub-equal,  each  united  to  the  great  web  by  a 
broad  membrane  developed  on  its  outer  side,  widest  (about  38"^  or  L5 
inches)  in  the  middle  of  the  arm,  while  the  edge  of  the  web  unites  di- 
rectly to  the  sides  of  the  arms  and,  as  a  border,  runs  along  the  free  por- 
tion toward  the  very  slender  tip.  This  arrangement  gives  a  swollen  or 
campanulate  form  to  the  extended  web.  Edges  of  the  web  incurved 
between  the  arms,  widest  between  the  two  lateral  pairs  of  arms.    13tf 
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arms  bear  each  flfty-five  or  more  suckers,  in  a  single  row.  Those  in  the 
middle  region  are  wide  apart  (12°»™  or  more)  with  a  pair  of  slender, 
thread-like  cirri,  about  25  to  32"^"*  long,  midway  between  them.  The 
cirri  commence,  in  a  rudimentary  form,  between  the  5th  and  6th  suckers, 
on  the  dorsal  arms,  and  between  the  7th  and  8th,  on  the  lateral  and 
ventral  ones.  They  cease  before  the  23d  sucker  on  the  dorsal  and  lateral 
arms,  and  before  the  22d  on  the  ventral  ones,  which  bear  each  14  pairs 
of  cirri.  Near  the  mouth,  and  beyond  the  last  cirri  on  the  free  portion 
of  the  arms,  the  suckers  are  more  closely  arranged.  The  jaws  (figures 
4,  5)  have  short,  pointed  and  but  little  incurved  tips  j  the  cutting  edges 
of  both  jaws  have  regularly  curved  outlines.  They  are  small,  with  a 
deep  cavity. 

Beyond  the  last  cirri  on  the  dorsal  arms  there  are  33  to  35  small 
suckers.  The  2d  arm  on  the  right  side  appears  to  be  imperfect.  On 
this  arm  there  are  but  19  suckers  beyond  the  last  cirri;  then  follow  15, 
or  more,  minute,  wartlike  tubercles,  extending  to  the  tip.  Color,  in  alco- 
hol, generally  pale  with  irregular  mottlings  and  streaks  of  dull  brown- 
ish;  inner  surfoce  of  arms  and  web,  toward  the  base,  and  membrane 
around  the  mouth,  deep  purplish-brown. 

Length  from  end  of  body  to  base  of  arms,  160™"  j  length  to  posterior 
base  of  fins,  63 ;  to  anterior  base,  101 ;  width  across  fins,  126;  in  advance 
•f  fins,  53  (not  including  lateral  membrane) ;  across  eyes,  44;  across  end 
of  tail,  30;  diameter  of  eye,  30;  width  of  fins,  at  base,  33;  their  leugtb, 
44;  length  of  arms,  330  to  355;  portion  beyond  web,  63  to  Tfi.  Edge  of 
extended  web,  between  upper  arms,  about  101;  between  lateral  arms, 
about  203;  entire  circumference  of  web,  about  1218°^,  but  its  exact  ex- 
tent cannot  be  ascertained,  because  in  our  specimen  the  web  between 
the  ventral  arms  was  badly  torn. 

The  oviduct  is  single  and  nearly  median,  its  orifice  being  a  little  to 
the  left  of  the  median  line.  A  large  nidamen  tal  gland,  consisting  of  a  pos- 
terior, yellowish  portion,  and  a  much  larger,  round,  dark  brown,  anterior 
portion,  surrounds  the  oviduct ;  the  portion  behind  these  glands  is  thin, 
tubular,  and  contains  large  round  ova.  The  anterior  portion,  in  front 
of  the  glands,  is  large  and  much  thickened,  and  terminates  in  a  slightly 
bilabiate  orifice,  at  the  base  of  the  siphon.  From  the  portion  of  the 
oviduct  in  front  of  the  large  glands,  I  took  a  large  mature  egg,  covered 
with  a  hard,  dark  reddish  brown  case. 

The  eggj  seen  endwise,  has  a  broad,  elliptical  outline,  and  while  the 
two  ends  are  truncated  and  smoothish,  the  sides  are  ornamented  with 
numerous  regular,  roughened,  elevated  ribs.  Greatest  breadth  of  the 
^gg,  11"»™ ;  thickness,  7°^ ;  length,  6»»"».  The  anal  orifice  is  not  raised 
on  a  distinct  elevation.  A  small  urethral  papilla  arises  in  front  of  the 
base  of  each  gilL 

The  only  known  example  of  this  remarkable  species  was  taken  by 
Capt.Melvin  GOpatrickand  crew,  schooner  "  Polar  Wave  ^,  north  latitude 
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430  54',  west  lon^tude  oS^  44',  on  Banqnerean,  about  30  miles  east  of 
Sable  Island,  Nova  Scotia,  in  250  fathoms.  Presented  to  the  IJ.  S.  Pish 
Commission,  September,  1879.     (Lot  472.) 

Meaaurcmentt  of  Stauroteutkia  syrteMis. 


S 

.0 


lor  end  to  tip  of  dorsal  ftrms  . . . 

>t  second  TMur 

tt  third  pair 

>f  fourth  pair 

)  of  web  between  dorsal  arms  . . 

>of  dorsal  arms 

-erof  eye •. 

trior  base  of  fin 

erior  basoof  fin 

trend  of  fin , 

I  fins 

I  at  base  

ly  in  middle,  excluding  border. 

ly,  with  membmnons  Dorder ... 

across  eyes , 


'I' 


-tips  beyond  last  cirri,  first  pair.... 
•tips  beyond  last  cirri,  second  pair  . 
-tips  beyond  last  cirri,  third  pair... 
-tills  beyond  last  cirri,  fourth  pidr. . 

i;estcini 

ion 


le,  total  length  . 


ior  lateral  border  of  1 

>tine  ]«-T^fir^ 

le  length 


ior  border  of  aim. 

mdof  al» 

pth)  ct  gnlar 


6.80 

m 

6.75 

IM 

4.00 

101 

2.70 

68 

3.75 

» 

5.00 

126 

1.80 

St 

2.10 

53 

8.00 

76 

L75 

44 

1.00 

as 

4.00 

101 

4.00 

101 

4.25 

108 

8.60 

» 

L26 

a 

.50 

lis 

.20 

5 

.68 

IS 

.86 

.16 

.82 

.40 

10 

.88 

IS 

.24 

.80 

T.l 

.20 

Digitized  by  VjOOQlC 


[199]      CEPHAIiOPODS  OF  NORTHEASTERN  COAST  OF  AMERICA.    409 


STJI>I»LEME]SrT. 


After  the  preceding  pages  were  put  in  tyx>e,  a  number  of  additional 
fipecimens  were  received,  some  of  them  of  great  interest.  Among  these 
there  are  some  forms  that  appear  to  have  been  previously  unknown. . 
These  are,  therefore,  described  in  this  place.  Moreover,  several  papers 
have  been  published,  on  tbe  same  subject,  during  the  printing  of  this 
report.  Some  of  these  include  certain  of  the  species  above  described, 
and,  therefore,  may  well  be  noticed  here. 

ARCHITEUTHIS  Harting,  1861.    (See  pp.  [25],  [114].) 

Arckiteuihus  Steenstnip,  Forhandl.  Skand.  Naturf.,  1856,  vii,  p.  182, 1867  (no  descrip- 
tion ) 

Flectotmithis  Owen,  Descriptions  of  some  new  and  rare  Cephalopoda.  Part  II. 
<  Trans.  Zool.  Soc.  London,  xi,  part  5,  p.  156,  pi.  34, 35,  Jnne,  1881. 

Professor  Owen,  in  the  paper  quoted,  has  given  a  somewhat  detaUed 
description,  with  figures,  of  the  large  cephalopod  arm,  long  preserved 
in  the  British  Museum.  This  arm  had  previously  been  pretty  fully 
described  by  Mr.  Saville  Kent,  in  1874,  whose  description  has  already 
been  quoted  by  me.  (See  pp.  [57-59].)  Professor  Owen,  like  Mr.  Kent, 
Ms  to  state  to  which  pair  of  arms  the  specimen  belongs.  This  is  a 
VCTy  important  omission,  for  in  ArohiteuthiSy  as  in  many  other  genera,  the 
arms  belonging  to  different  pairs  differ  in  form  and  structure.  The  de- 
scribers  of  this  arm  would,  doubtless,  have  been  able  to  ascertain  to 
which  pair  it  belongs  by  a  direct  comparison  with  the  arms  of  Ommas- 
trephes,  or  any  other  related  form.  For  this  arm.  Professor  Owen  en- 
deavors to  establish  a  new  genus  and  species  {Plectoteuthis  grandis). 
The  genus  is  based  mainly  on  the  fact  that  there  is  a  marginal  crest 
aloDg  each  outer  angle,  and  a  narrow  protective  membrane  along  each 
side  of  the  sucker-bearing  face.  These  peculiarities  are  precisely  those 
Been  in  the  ventral  arms  of  Architeuthis,  and  have  already  been  described 
by  me  in  former  articles,  and  in  this  report  (see  pp.  [35],  [37],  [44]),  both 
as  found  in  A.  Sarveyi  and  A.  princeps.  Similar  membranes  or  crests 
are  found  on  the  dorsal  arms  of  Sth^noteuthis  pteropus  (see  PL  XV 11,  fig. 
7  a),  and  other  related  species. 

The  suckers  on  the  arm,  as  described  and  figured  by  Professor  Owen, 
are  like  those  of  Architeuthis.  Therefore  there  is  no  ground  whatever 
for  referring  this  arm  to  any  other  genus^  and  Plectoteuthis  must  become 
a  synonym  of  Architeuthis, 

Whether  the  arm  in  question  belongs  to  a  species  distinct  from  those 
already  named,  1  am  unable  to  say.    There  is,  apparently,  nothing  to 
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base  specifie  characters  upon,  except  the  form  of  the  sackers  and  of  their 
horny  ring^  But  the  description  of  the  horny  rings  is  not  sufficientlj 
precise,  nor  the  figures  sufficiently  detailed  to  afford  such  characters, 
K  the  arm  is  one  of  the  ventral  pair,  as  seems  probable,  the  suckers,  as 
figured  by  Professor  Owen,  and  especially  as  more  fully  described  by 
Mr.  Kent,  are  of  the  same  form,  and  agree  closely,  but  not  perfectly, 
with  those  of  either  of  the  Newfoundland  specimens,  for  in  the  latter 
the  suckers  of  the  ventral  arms  are  not  denticulated  on  the  inner  side, 
or  but  slightly  so.  But  they  also  agree  well  with  those  of  Archiieuthit 
Hartingiij  as  figured  by  Harting.  Those  of  the  original  A.  dux  Steenst 
have  neither  been  described  nor  figured. 

As  this  arm  cannot,  at  present,  be  referred  with  certainty  to  any  of 
the  named  species,  it  may  be  best  to  record  it  as  Architeuthis  grandUj 
until  better  known. 

In  the  same  article,  Professor  Owen  has  given  a  good  figure  (pi.  33, 
fig.  2)  of  the  tentacular  arm  of  the  Newfoundland  specimen  (my  Xo.  2), 
copied  from  the  same  photograph  described  by  me  (see  pp.  [6],  [33], 
[34]).  To  this  he  applies,  doubtless  by  mistake,  the  name,  ArchiteutkU 
prinoepsj*  without  giving  any  reason  for  not  adopting  my  conclusion 
that  it  belongs  to  A.  Harveyi.  But  he  does  not,  in  any  way,  refer  to  the 
latter  species,  although  he  mentions  the  specimen  (my  No.  5),  or  rather 
the  photograph  of  the  specimen,  on  which  that  species  was  based.  He 
apparently  (p.  162)  supposes  that  both  photographs  and  Mr.  Harvey's 
two  series  of  measurements  refer  to  the  same  specimen,  which  is  by  no 
means  the  case,  as  had  been  sufficiently  explained  by  me,  in  severs^ 
former  papers.! 

The  brief  account,  given  by  Professor  Owen,  of  the  large  cephalopoda 
described  by  others,  includes  none  additional  to  those  noticed  by  me  in 
this  report.  On  the  other  hand,  he  omits  those  described  by  Harting; 
those  described  by  Mr.  Kirk,  from  New  Zealand;  those  from  Alaska;  and 
several  others. 

•  By  a  singular  mistake,  Professor  Owen,  on  p.  163,  states  that  this  species  waa 
named  A.  princepa  by  Dr.  Packard,  in  February,  1873.  But  according  to  his  own 
statement,  on  p.  161,  the  specimen  was  not  actually  obtained  till  December,  1873,  d 
least  nine  months  after  Dr.  Packard's  article  was  printed.  In  truth,  tho  name  princ^ 
was  first  given  by  me,  in  1875,  to  designate  a  pair  of  large  Jaws,  as  explained  on  p. 
41.  Neither  this  nor  any  other  name  appears  on  the  cited  page  of  Dr.  Packard's  arti- 
cle, though  he  elsewhere  referred  it  doubtfully  to  A,  monacKus, 

t  It  seems  incredible  that  Professor  Owen  could  have  made  these  mistakes  had  h» 
examined  either  of  my  former  papers  in  which  these  specimens  have  been  described 
in  detail,  not  only  from  the  photographs  but  also  from  the  preserved  specimens.  Ho 
does,  however,  refer  to  my  detailed  paper  in  the  Trans.  Conn.  Acad.,  vol.  v.  But  as 
he  states  (p.  162)  that  in  it  a  <'  brief  notice  is  given  of  Mr.  Harvey's  squid,"  it  is  £Eur  to 
suppose  that  the  reference  is  taken  at  second  hand,  for  it  is  not  to  be  supposed  tb^l 
he  would  have  considered  my  description,  covering  over  sixteen  pages,  and  accom- 
panied by  five  plates,  as  a  **  brief  notice,'*  None  of  my  earlier  papers  are  referred  to, 
nor  does  he  mention  the  large  species,  Moroteulhis  rohusta,  in  his  account  of  &e  bogo 
oephalopods  hitherto  described. 
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I  have  heard  of  but  one  authentio  mBtance*  of  the  occurrence  of  speoi* 
mens  of  this  genns  at  Newfonndland,  since  the  finding  of  the  small 
specimen  (No.  24),  in  April,  1880.    (See  pp.  [18],  [34-40J.) 

The  latest  specimen  (No.  27)  was  taken  at  Portugal  Oove,  Newfound- 
land, November  10, 1881.  According  to  a  description  in  the  New  York 
Herald,  of  November  25th,  this  specimen  was  nearly  perfect,  and  had 
been  shipped  to  New  York,  packed  in  ice.  The  following  measure- 
ments of  the  fresh  specimen  were  given  on  the  authority  of  Inspector 
Murphy,  chief  of  the  Board  of  Public  Works  Department:  Length  of 
body,  5.5  feet;  length  of  the  head,  1.25  feet;  total  length,  to  end  of  ten- 
tacular arms,  28  feet;  circumference  of  body,  4.5  feet;  breadth  of  cau- 
dal fin,  about  1.25  feet.  A  photograph  of  this  example  was  made  by 
"Hr.  £.  Lyons,  of  St.  Johns.  This  specimen  is  considerably  smaller  than 
the  Logie  Bay  specimen  (No.  5),  but  if  in  as  good  preservation  as  stated, 
it  will,  when  it  can  be  studied,  give  an  opportunity  to  coDoq[>lete  the  de- 
scription of  the  head,  eyes,  and  certain  other  parts  that  have  not  been 
seen  in  good  condition  in  any  of  the  previous  specimens. 

8THENOTBXJTHI8  YerriU,  1880.    (See  p.  [99].) 

Ommato§tr^ke9  Steenstrup,  Overigt  K.  D.  Yidensk.  Selsk.  Forh.,  p.  89,  Aug.,  1880; 

the  same,  Maroh,  1881. 
I^^teutkis  (eabgenoB)  Owen,  op.  cit.,  p.  104,  pL  28,  figs.  1, 2,  June,  1881  {non  Huxley). 

This  generic  group  has  been  discussed  by  Professor  Steenstrup  in  two 
recent  papers,!  published  during  the  printing  of  this  report.  In  the 
first  paper  quoted,|  Professor  Steenstrup  gives  figures  (cuts)  which,  with 
the  descriptive  remarks,  will  hereafter  enable  others  to  identify  his  Om- 
matostrephes  pteropna  with  more  certainty.  He  has  given  diagramatio 
cuts  of  the  base  of  the  tentacular  clubs,  showing  the  arrangement  of  the 
connective  suckers  and  tubercles  of  0.  pteropusj  0.  Bcuriramiiy  0.  gigas^ 
0.  pelagicuSy  0.  ouaJaniensiSy  and  Bosidicus  Eschrichtii  (p.  11),  and  cuts 
(p.  9),  showing  the  siphonal  grooves  of  0.  pteroptis^  0.  Bartramiij  0. 
pacificu8j  Todarodes  sagittatus  (="0.  todaru»^)j  and  Illex  Coindetii  (="0. 
iogittatus^^  auth.).  On  pp.  19  and  20  he  has  given  a  synoptical  table  of 
the  several  genera  that  he  recognizes  in  this  group,  which  he  names,  Om- 
matostephini  (=  OmmastrephidcB  Gill,  Try  on,  Yerrill).  On  plate  3,  he  fig- 
ures ^^lUex  Coindetiiy^  female,  with  the  gill-cavity  opened,  showing  a 

*A  purely  fiotitioaB  and  sensational  aoconnt  of  an  imaginary  capture  of  an  Ardii- 
ttmtki$  lias  been  published  in  Lippincotfs  Magazine,  for  Aug.,  1881,  p.  184,  by  Mr. 
Charlea  F.  Holder. 

tDe  Ommatostrephagtige  Blieksprutter  indbyrdes  Forhold.  <0Yer8igt  K.  D.  Ti- 
densk.  Selak.  ForhandL,  1880.  Presented  April,  1880.  [Author's  edition  reoeived 
Aug.,  1880.] 

ProfBflsor  A.  K  Yerrils  [Ho}  to  nye  Cephalopodsl»gter,  Sthenotenihis  og  Lestoteuthia. 
Benuerkninger  og  Berigtigelser,  1  pL  [''aveo  un  r^sum^  en  Francais,"  net  receiyed]. 
I^oin  the  same,  1881.  Advance  copy,  received  by  me,  through  the  kindness  of  ths 
author,  is  dated,  in  MSB,  March  3, 1881. 

tThe  part  of  this  paper  relating  to  the  nomenclature  of  the  |^as  Ommattn^km  (iltai 
h)  ham  already  been  discussed  on  pp.  [82],  [83]. 
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large  cluster  of  spermatophores  attached  to  the  inner  surface  of  the 
mantle,  behind  the  base  of  the  gill,  and  a  smaller  one,  in  front  of  the  gilL 

In  the  second  article  referred  to  above,  Professor  Steenstrup  discusses 
the  genus  Sthenoteuthis  versus  ^'OmmatostrephesP  He  recognizes  the 
identity  of  Sthenoteuthia  and  his  restricted  genus  Ommatostrephes^asw^ 
as  the  priority  of  date  of  the  former.  He  also  refers  to  8.  megaptera  as 
^'Ommaiostrephes  megaptera J^ 

In  the  last  paper*  quoted  above.  Professor  Owen  has  described  a 
cephalopod,  without  locality,  under  the  name  of  Ommastrephes  enHfetj 
for  which  he  proposes  the  subgeneric  name,  Xiphoteuthis.  The  latter 
name  is,  however,  preoccupied.  His  species  is  a  typical  example  of  my 
genus  Sthenoteuthis  (1880),  and  appears  to  be  identical  in  every  respect 
with  8.  pteropus  (see  my  Plate  VII,  figs.  2,  2a,  and  Plate  XVII),  as 
described  by  me.  But  Professor  Owen  fails  to  mention  one  of  the  most 
-characteristic  features  of  this  group  of  squids,  viz,  the  connective 
tubercles  and  smooth  suckers  on  the  proximal  part  of  the  tentacular 
<^lub.  Nor  is  his  figure  sufficiently  detailed  to  indicate  this  character, 
nor  even  the  actual  arrangement  and  structure  of  the  other  suckers  of 
the  club.  The  high  median  crest  and  broad  marginal  web  of  the  third 
pair  of  arms  are  well  shown,  but  these  are  about  equally  broad  in  & 
pteropus  and  8.  megaptera^  and  are  also  present  in  all  the  related  spedes 
of  this  group. 

Owen's  specimen  had  a  total  length  of  3  feet;  length  of  body  15 
inches;  of  head  to  base  of  dorsal  arms,  3.7;  of  third  pair  of  arms,  13; 
of  tentacular  arms,  21;  breadth  of  caudal  fin,  12.6;  length  of  their 
attached  base,  6.6;  breadth  of  body,  5;  length  of  first,  seecmd,  third, 
and  fourth  pairs  of  arms,  8.9, 11, 12,  and  9.6  inches,  respectively.  The 
specimen  is  a  female.  It  agrees  very  closely  in  size  with  the  Bermuda 
specimen  described  by  me,  and  its  proi>ortions  do  not  differ  more  than  is 
usual  with  alcoholic  specimens  of  any  species  preserved  under  diffident 
circumstances,  and  in  alcohol  of  different  strength.  The  original  speci- 
men of  8.  megaptera  is  considerably  larger. 

.Omnuuitrephes  illeoebrosus  Y.    (See  p.  83.) 

This  species  was  taken  in  many  localities  this  year  by  the  T7.  S.  Fiali 
Commission,  in  deep  water,  off  Martha's  Vineyard.  Most  of  the  living 
specimens  were  young,  but  large  ones  were  often  taken  firom  the 
stomachs  of  bottom-dwelling  fishes,  in  the  same  region,  showing  con- 
clusively that  it  regularly  inhabits  those  depths. 
_« ________ 

*  Among  the  other  species  figured  and  described  in  this  paper,  there  is  a  handsone 
species  fh>m  the  China  Sea,  described  as  Loligopns  ocellataj  sp.  nov.  (pp.  139-143,  pL 
26,  figs.  3-S;  pi.  27,  figs.  1,  2).  This  is  evidently  not  a  trae  Loligop9iSy  and  belongs,  in 
All  probability,  to  my  genus  CalUteuihis,  It  agrees  very  closely,  even  to  the  colors* 
tion  and  the  form  of  the  fins  and  pen,  with  my  C.  rever«a,  bnt  differs  in  having  serrated 
suckers.  It  is  mach  larger  than  my  specimen,  bnt,  like  the  latter,  had  Icist  the  ten- 
iaoalar  arms.  This  species  should,  therefore,  be  called  CaUiteuthis  ootilata.  The  geaos 
probably  belongs  to  the  ChirotenthidsB. 
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Additional  specimens  examined. 


Mr.  H.  L.  Osborn,  in  tlie  American  Naturalist,  vol.  xv,  p.  366,  May 
1881,  has  given  an  account  of  the  habits  of  this  squid,  at  Newfoundland, 
and  of  the  methods  of  capturing  it  there  for  bait. 

Bnoploteathls  Cookii  Owen.    (See  p.  [53].) 

Trans.  Zool.  Soc.  London,  xi,  p.  150,  pi.  30,  figs.  1-3;  pi.  31,  figs.  1-4;  pL  32,  figs.  1-6; 

pi.  33,  fig.  1  (restoration)',  June,  1881. 
Sqipia  unguieulata  Molina,  1810  (no  description). 
^Mploteuthis  MoluuB  D'Orbigny,  Ceph.  Ac^tab.,  p.  339. 
f:BiieploteuiM8  ffarHngii  VerriU,  this  vol.,  p.  [53],  pi.  12,  fig.  4 ;  pi.  15,  fig.  5,  1880. 

Professor  Owen  has  very  recently  described  in  detail,  and  has  givea 
excellent  Agures  of  most  of  the  existing  parts  of  this  large  and  remark- 
able cephalopod,  which  have  been  preserved  so  long  and  have  so  often 
been  referred  to,  but  hitherto  have  never  been  scientiflcally  described, 
(see  p.  [53]).  It  is  to  be  regretted,  however,  that  Professor  Owen  has 
neither  described  nor  figured  the  dentition  of  the  radula  in  a  manner  to 
enable  it  to  be  used  as  a  systematic  character.  ELis  statement  in  regard 
to  it  is  of  the  most  general  kind,  and  shows  only  that  there  are  seven 
rows  of  teeth.  It  is  also  a  matter  of  surprise  that  he  has  not  compared 
any  of  the  portions  described  with  the  corresponding  parts  of  the  equally 
large  and  very  closely  allied  JEJnoploteuthiSj  careftdly  described  and 
figured  by  Harting  in  1861  (see  p.  [53 J),  and  to  which  I  have  given  the 
well-merited  name,  U.  Eartingii,  It  is  not  improbable  that  the  two 
forms  are  really  identical,  but  this  cannot  be  certainly  determined  from 
the  figures,  because  the  corresponding  parts  are  not  always  represented 
in  the  same  positions,  and  it  is  uncertain  whether  the  corresponding  arm 
is  preserved  in  the  two  cases.  Harting  figures,  rather  poorly,  the  teeth 
of  the  radula,  which*  appear  to  be  very  peculiar,  if  his  figure  is  correct, 
(see  my  Plate  XV,  fig.  5,  c,  d). 

The  shape  of  the  mandibles  appears  to  be  different  in  the  two  species, . 
however,  and  the  large  hooks  also  differ  in  form. 
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LESTOTil U TUIS  V.=  CUULOTEUTHIS  V.=OONATn8  Steenst.  (mm  Gny). 

The  second  of  Professor  Steenstrup's  recent  papers*  contains  a  detailed 
discussion  of  Qonatus  Fabridi  Steenst.,  with  which  he  also  unites  Ony- 
choteuthis  Eamtsehatiea  Midd.,  the  type-species  of  my  genus  Lestotevthis 
(see  p.  [70]).  He  may  be  correct  in  uniting  these  forms,  for  he  stat^ 
that  he  has  received  specimens  that  agree  with  Qonatus  Fairidi^  from 
the  North  Pacifict  Moreover,  taking  the  characters  of  the  genus  Ooii- 
atus,  as  now  understood^  by  Professor  Steenstrup,  the  description  and 
figures  of  MiddendoriPs  species  apply  well  to  that  genus,  and  my  descrip- 
tion of  LestoteuthisweU  defines  Qonatus  Steenst.,  except  for  the  mistake 
in  regard  to  the  tip  of  the  pen.  But  when  I  proposed  the  genus  Lesto- 
teuthis^  no  writer  had  ever  so  described  Qon^itus^  and  the  data  necessaiy 
for  the  correlation  of  the  two  species  did  not  exist  in  the  literature  of  tli^ 
subject.  I  have  already  alluded  (p.  [79]  and  elsewhere)  to  some  of  the 
very  serious  errors  of  Gray,  H.  &  A.  Adams,  and  others,  as  to  the  gen- 
eric and  even  family  characters  of  Oonatus.X  Professor  Steenstrup,  in 
his  last  paper,  has  exposed  a  greater  number  of  errors,  some  of  which 
are  questionable.  He  has,  however,  been  fortunate  in  securing  speci- 
mens of  larger  size  and  in  better  condition  than  those  examined  by 
other  writers,  and  has  given  good  figures  and  a  very  full  exx>osition  of 
the  characters  of  this  very  interesting  species.  Two  excellent  sped- 
mens  were  taken  by  our  party,  this  season,  on  the  "Fish  Hawk.^  One 
of  these  is  an  adult  male;  the  other  is  young,  with  the  mantle  30^"  long. 
The  latter  agrees  well  in  size  and  form  with  the  specimen  described  and 
figured  by  G.  O.  Sars,  as  Chnatus  amcenuSy  while  the  former  agrees  with 
Steenstrup's  figure  of  the  adult  0.  Fdbriciu  But  both  differ  decidedly 
from  a  Cumberland  Gulf  specimen,  which  is  doubtless  the  real  OonaUu 
amcenu^  Gray,  and  has  four  rows  of  true  suckers  on  all  the  arms,  and  no 
hooks.    It  does  not  appear  that  Steenstrup  has  seen  this  form. 

The  fortunate  acquisition  of  these  specimens  has  enabled  me  to  ascer- 
tain, for  myself,  not  only  that  Professor  Steenstrup  is  correct  in  consid- 
eriug  two  of  the  forms  that  have  been  described  from  the  North  Atlantic 
as  simply  the  young  and  adult  of  the  same  species,  but  also  that  all  Hie 

•See  note  on  p.  [200]. 

tThe  figures,  however,  show  differences  in  the  form  of  the  pen  and  caudal  fin,  wbioh, 
if  correct,  may  still  indi'^te  specific  differences. 

(The  genns  GonaivSf  as  established  by  J.  £.  Gray,  if  we  Judge  by  his  deecripliony 
was  a  Tery  different  gionp  from  what  Steenstrup  understands  by  it.  Amoni;  the  ftlae 
characters  given  by  Gray  are  the  following:  1,  It  was  said  to  have  no  eyelids;  2,  to 
have  no  valve  in  the  siphon ;  3,  to  have  no  siphonal  dorsal  band.  But  he  also  says 
that  it  has  nearly  equal  and  siinlar  suckers  in  four  series,  on  all  the  arms,  "aU  with 
smaU  circular  rings";  and  the  club  was  said  to  have  ''ranges  of  small, nearly  sessile, 
equal-sized  cups,'^  with  one  ''large  sessile  cup,  anned  with  a  hook  in  the  middle  of 
the  lower  part."  Fiom  the  fact  that  he  received  his  specimens  from  Greenland  (colL 
Holler),  we  must  believe  that  he  actually  had  before  him  the  real  G.  amcmut.  My 
specimen  from  Cumberland  Gulf  has  the  suckers  as  described  by  Gray,  analliht  anu. 

Most  of  Gray's  errors  have  been  copied  and  adopted  by  Woodward,  H.  &  A.  Adams, 
.  Tryon,  and  many  other  writers. 
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ess^tial  and  peculiar  featnres  of  the  armature,  both  of  the  sessile  and 
of  the  tentacular  arms,  including  the  special,  lateral  connective  suckers 
and  tubercles  of  the  club,  are  present,  though  minute,  even  in  the  very 
young  individuals,  such  as  described  by  G.  O.  Sars.  The  fact  that  these 
characters  have  been  overlooked  is  undoubtedly  due,  in  many  cases,  to 
the  imperfectly  preserved  specimens  that  have  been  examined.  This 
was,  at  least,  the  case  with  the  only  American  specimens  seen  by  me 
until  this  year.  They  had  all  been  taken  from  fish  stomachs,  and  had 
lost  more  or  less  .of  their  suckers  and  hooks. 

A  careful  and  direct  comparison  of  the  adult  0.  Fdbricii  with  the 
mutilated  specimen  which  was  last  year  described  by  me  as  ChehteU' 
ikis  rapaxj  has  convinced  me  that  they  are  identical,  and,  therefore, 
Cheloteuthis  becomes  a  synonym  of  Lestoteuthis.  Two  of  the  charac- 
ters, viz:  the  supposed  presence  of  two  central  rows  of  hooks  on  the 
ventral,  as  well  as  on  the  lateral  arms,  and  the  supposed  absence  of  the 
small  marginal  suckers  on  the  lateral  arms,  relied  upon  for  character- 
izing CheloteuthiSj  were  doubtless  due  to  post-mortem  changes.  The 
ventral  arms  had  lost  the  homy  rings  of  the  suckers,  and  the  soft  parts 
had  taken  a  form  exceedingly  like  that  of  the  sheaths  of  the  hooks  of 
the  lateral  arms.  But  by  the  carefdl  use  of  reagents,  I  have  been  able 
to  restore  the  original  form  of  some  of  the  distal  ones  sufficiently  to 
show  that  they  actually  were  sucker-sheaths.  The  third  character,  orig- 
inally considered  by  me  as  more  reliable  and  important,  was  the  exist- 
ence of  the  peculiar,  lateral  connective  suckers  and  alternating  tuber- 
cles on  the  tentacular  club.  This  is  now  shown  by  Professor  Steenstrup 
to  be  a  character  of  his  Oonatus.  But  no  one  had  previously  described 
such  a  structure  in  connection  with  that  genus.  Even  in  the  recent  and 
excellent  work  of  G.  O.  Sars,  in  which  "  0.  amcenus^  is  described  in 
6om*e  detail,  and  freely  illustrated,  there  is  no  indication  of  any  such 
structure,  although  the  armature  of  the  club  is  figured  (see  my  Plate 
XV,  fig.  1  ft),  nor  is  the  difference  between  the  armature  of  the  ventral 
and  lateral  arms  indicated.* 

I  add  a  new  description  of  the  genus  Lestoteuthis^  and  also  of  my 
largest  example  of  L.  Fdbricii. 

LESTOTEUTHIS  VerriU  (revised).    (See  pp.  [70],  [78].) 

G<matH9  Steenstrap,  op.  cit.,  pp.  9-96  (non  Gray). 

Gimatus  Venill,  Trans.  Codh.  Acad.,  v,  pp.  250, 290, 1880  {nan  Gray). 

Usloteuthis  VerriU,  Trans.  Conn.  Acad.,  v,p.250,  Feb.,  1880;  p.  390,  Oct.,  1881. 

Cheloteit(hi8  (Chiloteuthis  by  typ.  error)  VerriU,  Trans.  Conn.  Acad.,  v,  p. 292,  Jan.,  1881. 

Cheloteuthis  VerriU,  Bulletin  Mus.  Comp.  Zool.,  viii,  p.  109,  March,  1881. 

Odontophore  with  only  five  rows  of  teeth.  Mandibles  very  acute, 
strongly  compressed.    Lateral  connective  cartilages  of  the  mantle  are 

*  According  to  Gray,  in  Gonatus  all  the  sessile  arms  bear  fonr  rows  of  similar  and 
nearly  eqnal  suckers;  according  to  G.  O.  Sars  they  all  have  two  central  rows  of 
sncker-hooka.  My  former  description  was  based  mainly  on  the  figures  and  description 
of  G.  O.  Sars,  my  only  specimen,  at  that  time,  being  an  imperfect  young  Lestoteuthie, 
like  that  of  Sars.  ^  ^ 
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simple  ridges;  those  of  the  siphon  ovate.  Nachal  olflEMstory  crests  one 
or  more  on  each  side,  longitudinal.  Caudal  fin  of  adult,  large,  spear- 
shaped.  Yentral  arms  with  four  rows  of  denticulated  suckers.  No 
trace  of  hectocotylization  detected.*  Lateral  and  dorsal  arms  with  two 
marginal  rows  of  small  suckers  and  two  median  rows  of  larger  hooks. 
Tentacular  arms  with  a  central  row  of  hooks,  the  two  distal  ones  largest; 
with  a  large  distal  and  two  lateral  groups  of  small  suckers,  in  numerous 
rows;  and  with  a  lateral  group  of  peculiar  coDuective  suckers,  alter- 
nating with  tubercles,  near  the  lower  margin,  and  a  row  of  smaller  ones 
extending  for  a  long  distance  down  the  margin  of  the  arm;  upper  mar- 
gin of  the  arm  with  a  band  of  small,  pediceled  suckers  along  about  half 
its  length.    Pen  narrow,  with  a  short,  hollow,  posterior  cone. 

Oonatus  Gray,  typical  {non  Sars,  Steenst.),  differs  in  having  on  all  the 
arms  four  rows  of  true  suckers,  all  of  which  are  similar,  and  have  the 
marginal  ring  divided  into  a  series  of  several  sharp  denticles  on  the 
higher  side.  This  may  be  a  sexual  character,  but  the  two  forms  should 
be  kept  separate,  awaiting  further  evidence.  Steenstrup  does  not  give 
the  sex  of  his  specimens. 

XiMtoteuthis  Fabiicdi  (Fabr.)  VemU.    (See  pp.  [76],  [79].) 
f  OnyckotetUhia  SamtaokaHoa  Middendorfi;  1849. 

Gonaiua  Fdbricii  Steenstrup  (jMir8)j  in  Morch,  Faonnla  MoUnscomm  Ina.  F»r&- 
eme,  <^yid.  Meddel.  nat.  For.,  1867,  p.  102;  Faonnla  MoUosc.  IslandtA^ 
<Vid.  Meddel.  nat.For.,Kj6benhavn,  1868,  p.  227. 
Gtmatus  FabricH  Mdrch  (par$),  in  T.  R.  Jones,  Arctic  Manual,  p.  130, 1875. 
Steenstrnp,  Oversigt  over  d.  Kongl.  D.  Vidensk.  Selsk.  Forh.,  186L    [Sep. 

copy,  p.  26],  pLl,  figs.  1-7. 
Verrill,  (para)  Trans.  Conn.  Acad.,  v,  p.  291 ;  this  voL,  p.  [79]. 
CkeloteutkiB  rapax  Verrill,  Trans.  Conn.  Acad.,  y,  p.  293,  pL  49,  figs.  1-1';  Bul- 
letin Mus.  Comp.  Zool.,  viii,  p.  110,  pi.  2,  figs.  1-1',  1881. 

Plate  XV,  fig.  1-lc,  2-2<f,  .V3/,  4.     Plate  XLV,  fig.  1-lrf. 

Body  elongated,  tapering  to  an  acute  posterior  end;  anterior  edge  of 
mantle  nearly  even  dorsaUy,  with  a  slight  median  emargination;  lat- 
eral angles  well-marked,  in  line  with  the  internal  connective  cartilage, 
which  forms  a  long,  simple,  longitudinal  ridge.  Caudal  fin  broad,  spear- 
shaped,  broadest  in  advance  of  the  middle;  the  lateral  angles  are  well 
rounded;  the  tip  is  very  acute;  the  anterior  lobes  are  broadly  rounded, 
projecting  forward  beyond  the  insertion.  Head  large,  short,  and  broad; 
eyes  large,  occupying  most  of  the  sides  of  the  head;  eye-lids  well  de- 
veloped, thickened,  with  a  narrow,  oblique  sinus.  Siphon  large,  in  a 
deep  groove,  with  two  stout,  dorsal  bridles;  lateral  connective  cartilages 
large,  long-ovate,  posterior  end  broadest.  One  olfactory  crest  on  each 
side,  behind  the  eye,  in  the  form  of  a  low,  longitudinal  membrane; 
Blight  indications  of  another,  lower  down;  a  small,  fleshy,  tiattened, 
projecting  papilla  near  the  auditory  opening.    The  outer  buccal  mem- 

*  My  largest  specimen,  although  apparently  adult,  is  not  sexnaUy  mature.  An  older 
specimen  might  be  hectoootylized. 
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brane  has  seven  distinct  angles.  Arms  rather  long  and  strong;  trape^ 
zoidal  in  section.  The  dorsal  arms  are  considerably  shorter  than  the 
others;  order  of  length  is  1,  2,  4,  3;  the  third  is  but  little  longer  than 
the  second  pair;  ventral  arms  decidedly  more  slender  than  the  others- 

Yentral  arms  with  four  rows  of  denticulated  suckers  (Plate  XLV,  ^(r, 
Ic),  those  of  the  two  inner  rows  larger;  lateral  and  dorsal  arms  with 
two  marginal  rows  of  small  suckers  and  two  inner  rows  of  larger  in- 
curved hooks,  inclosed,  except  at  the  sharp  tips,  in  muscular  sheaths, 
which  have  lateral  basal  expansions  and  short  pedicels.  (Plate  XLV, 
fig.  16.)  Tentacular  arms*  long  and  strong,  quadrangular;  in  my  spec- 
imen they  reach  back  beyond  the  base  of  the  fin;  the  club  is  large  anil 
broad,  with  a  long,  narrow  distal  portion,  having  a  strong  dorsal  keel ; 
in  the  middle  are  two  very  large,  curved  hooks  (figs.  1,  la),  the  distal 
one  smaller;  proximal  to  these  there  is  a  row  of  five  smaller  hooks,  de- 
creasing proximally,  and  between  these  and  the  large  hooks  thei^  is,  on 
one  arm,  a  single  small  sucker,  on  the  other  arm  a  single  sucker  takes 
the  place  of  the  proximal  hook,  while  an  odd,  smaU  sucker  stands  to 
one  side  of  the  row;  along  the  upper  margin  of  the  club  there  is  a  broad 
band  of  small,  denticulated  suckers,  on  long  pedicels,  arranged  in  oblique^ 
transverse  rows  of  five  or  six;  this  band  of  suckers  is  interrupted  oppo- 
site the  large  hooks;  beyond  the  hooks  a  large  group  of  similav  small 
suckers  covers  nearly  the  whole  distal  portion  of  the  club  (Plate  XLV, 
fig.  1);  at  the  tip  of  the  club  there  is  a  circle  of  small  smooth  suckers  > 
along  the  lower  margin  of  the  middle  portion  of  the  club  there  is  a  band 
of  small  suckers,  like  those  on  the  other  margin;  along  the  basal  third 
of  the  margin  and  supported  on  a  thickened  marginal  expansion  of  the 
club,  there  is  a  row  of  six  special,  smooth,  connective  suckers,  at  the 
inner  ends  of  transverse,  muscular  ridges  (fig.  le);  between  and  atter- 
nating  with  these  suckers,  there  are  deep  pits  and  as  many  small^  round 
tubercles,  destined  to  fit  the  suckers  and  ridges  g£  the  other  club;  con- 
tinuous with  these  a  row  of  similar,  but  smaller,,  sessile,  connective 
suckers  and  tubercles  extends  down  along  the  margin  of  the  inner  face 
of  the  arm,  for  about  half  its  length,  becoming  smaller  and  more  simple, 
proximally;  an  irregular  band,  formed  of  two  or  three  rows  of  small*^ 
pediceled  and  denticulated  suckers,  extends  down  the  other  margin  of 
the  arm,  with  some  scattered  ones  along  the  middle. 

The  pen  (Plate  XLV,  fig.  Id)  is  thin,  long  and  narrow ;  anterior  pari 
about  half  as  wide  as  the  middle  i)ortion,  slender,  concave,  with  thick- 
ened margins;  the  anterior  end  is  very  thin,  acute;  the  two  marginal 
ribs  converge  gradually,  as  they  run  backward,  and  unite  near  the  pos- 
terior end;  the  widest  part  of  the  pen  is  a  little  behind  the  middle^  the 
thin  margins  begin  at  about  the  anterior  third,  gradually  increasing  in 

•The  figure  given  (Plate  XV,  fig.  3)  of  the  somewhat  injured  tentacular  club  of 
the  type  of  CkeJoieuthU  rapax  represents  the  structure  nearly  correctly,  but  many  of  the 
small  suckers  and  tubercles  on  the  arm,  below  the  club,  had  been  destroyed,  the  edge 
above  ef  is  injured,  and  of  the  large  hooks  (a,  a')  only  the  sheaths  remain. 
S.  Miss.  50 27 
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width  to  the  widest  part,  when  they  still  more  gradually  decrease  i)os- 
teriorly;  but  toward  the  end  they  expand  into  the  obliquely  hooded 
portion,  or  terminal  hollow  cone;  this  portion  is  strengthened  by  a  dor- 
sal mid-rib,  and  by  numerous  small  ribs  which  radiate  forward  from  the 
tip,  one  on  each  side  being  stronger  than  the  rest.  In  life,  the  cone 
contained  part  of  the  testicle,  and  at  the  tip  a  cartilaginous  core. 
Length  of  pen,  in  alcohol,  133°*™  j  greatest  breadth,  7°>"  j  of  shaft,  2.5""; 
length  of  cone,  on  shortest  side,  7°*". 

(General  color  of  body,  fins,  head  and  arms,  deep  reddish  brown, 
tinged  with  purple ;  back  darkest;  the  color  is  due  to  large  chromato- 
phores  rather  uniformly  and  closely  scattered  over  the  whole  surface; 
on  the  arms  and  siphon  they  are  smaller,  but  they  cover  all  the  surfieices 
of  the  arms,  except  the  lower  side  of  the  tentacular  arms  and  the  face 
of  the  club.  Total  length,  263™°»  (10.25  inches) ;  length  of  mantle,  153" 
(6  inches);  length  of  dorsal  arms,  67°^ ;  of  2d  pair,  71"°;  of  3d  pair, 
77mm.  Qf  4tij  paif^  70°™;  of  tentacular  arms,  100°°;  length  of  fin, 
from  insertion,  63°°;  from  anterior  lobe,  70°°;  greatest  breadth,  68°°, 
breadth  of  head,  29°°. 

l^otes  on  the  visceral  anatomy  of  the  male. 

In  its  anatomy  this  species  resembles  Ommaatrephes.  The  branchial 
<^avity  is  very  large,  extending  back  nearly  to  the  base  of  the  fin;  the 
median  longitudinal  septum  is  far  back,  gills  very  long,  but  not  reach- 
ing the  margin  of  the  mantle,  attached  nearly  to  the  tip;  its  stractore 
is  like  that  of  Ommastrephes.  Liver  orange-brown,  very  large,  massive, 
nearly  as  in  OmmaMrephes^  but  larger,  extending  back  fEother  than  tiie 
base  of  the  fin.  The  circulatory  and  renal  systems  are  similar  to  those 
of  OmmastrqfkeSy  in  most  respects.  The  posterior  aorta  goes  back  some 
distance  before  it  divides,  about  opposite  the  base  of  the  fin,  into  the 
medio-ventral  artery  of  the  mantle,  and  a  caudal  artery.  Two  large 
ventral  renal  organs  lie  below  and  to  each  side  of  the  heart,  and  blend 
together,  in  front  of  it,  into  a  large  mass,  which  has  a  pointed  lobe 
extending  forward;  posteriorly  two  lobes  extend  back,  as  usual,  along 
the  posterior  vense-cavaB.  The  first  stomach  is  rounded  and  the  second 
stomach  is  a  large,  long-pyriform  sac;  the  intestine  is  long;  the  ink-sae 
is  long-pyriform.  The  reproductive  organs  are  small,  indicating  that 
the  specimen  is  still  immature,  and  probably  only  one  year  old.  The 
spermary  or  "testicle''  is  small  (length  18°°,  diameters  2°°  and  4°°), 
ftattened,  tapering  backward,  partly  inclosed  by  the  hooded  portion  of 
l^e  pen,  and  with  the  anterior  end  attached  laterally  to  the  posterior 
end  of  the  ca&cal  lobe  of  the  stomach.  The  prostate  gland,  vesicnlie- 
seminales  and  spermatophore-sac  are  small;  the  efferent  duct  is  long 
and  slender,  extending  forward  over  and  beyond  the  base  of  the  left 
gilL 
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MOROTEX7THIS  Verrill.    (Soe  pp.  [65],  [70].) 

Type,  Onychoteuthia  (or  LestoteutkUf)  rohustaf  Trans.  Conn.  Acad.,  v,  pp.  216-250. 
Moroteutkii  Verrill,  Trans.  Conn.  Acad.,  v,  p.  393,  Oct.,  1881. 

After  referring  the  type  of  Lestoteuthis  to  Oonatua  (not  of  Gray),  Pro- 
fessor Steenstrup  admits  that  the  gigantic  species^  L.  (f )  rohusta  Y.,  is  the 
representative  of  a  distinct  genus,  to  which  he  would  restrict  the  name, 
Lestoteuthis. 

But  2/.  EamtscJiatica  was  especially  given  by  me  as  the  type  o/LestO' 
teutkisy  and  the  characters  of  the  genus  were  derived  entirely  from  that 
species,  while  L.  robusta  was  referred  to  it  only  with  great  doubt,  owing 
to  the  fact  that  its  armature  is  almost  unknown.  Therefore,  if  Lesto- 
teuthis hereafter  becomes  a  complete  synonym,  it  should  be  dropped, 
when  it  cannot  be  kept  for  its  special  l^pe-species.  For  the  gigantic 
species,  I  proposed  (Amer.  Joum.  Sci.,  vol.  xxii,  p.  298,  Oct.,  1881)  a 
new  genus,  Moroteuthis. 

This  genus  will  have,  as  known  characters:  A  long,  narrow,  thin 
pen,  terminating  posteriorly  in  a  conical,  hollow,  many-ribbed,  oblique 
cone,  which  is  inserted  into  the  oblique,  anterior  end  of  a  long,  round, 
tapering,  acute,  solid,  cartilaginous  terminal  cone,  composed  of  concen- 
tric layers,  and  corresponding  to  the  solid  cone  of  Belemnites  in  position 
and  relation  to  the  true  pen;  elliptical  connective  cartUages  on  the  base 
of  the  siphon;  nuchal,  longitudinal  crests,  three,  much  as  in  Omma- 
strephes;  eye*lids  with  a  distinct  sinus;  caudal  fin  large,  broad,  spear- 
shaped;  ventral  arms  with  smootb-rimmed  suckers  at  the  base.  The 
rest  of  the  armature  is  unknown. 

MoroteuOiis  robusta  is  the  only  known  species. 

Chiroteuthit  lacertosa  Verrill.    (See  p.  [119]. ) 

Ckiroteuthis  Bonplandii  f  Verrill,  Trans.  Conn.  Acad.,  v,  p.  299  (non  Verany). 
Ckiroicmthis  lacertosa  Verrill,  Tians.  Conn.  Acad.,  v,  p.  408,pL56,  figs.  1-1/, 
Nov.,  1881. 

Plate  XLVI,  figs.  l-V- 

A  nearly  complete  male  specimen  of  a  Chiroteuthisj  lacking  only  tiie 
tentacular  arms  and  the  distal  portion  of  the  left  ventral  arm,  was  re- 
ceived after  the  preceding  pages  were  put  in  type.  The  stumps  of  the^ 
tentacular  arms,  remaining,  bear  the  same  kind  of  unarmed  sessile 
suckers  as  did  the  arm  described  on  p.  [119],  and  figured  on  Plate  32, 
figs.  1-lft.  It  appears  to  be  a  new  species,  and  is  very  distinct  from  (7. 
Bof^landii.  The  sessile  arms  are  very  large  in  proportion  to  the  head 
and  body,  and  the  ventral  arms  are  much  larger  than  any  of  the  others. 
The  body  is  small,  obconic,  tapering  rapidly  backward  to  the  origin  of 
the  caudal  fin,  where  it  becomes  very  small,  and  continues  to  taper  to 
the  very  slender  posterior  end.  The  median  dorsal  angle  of  the  mantle- 
edge  projects  far  forward,  as  a  broad  angular  lobe;  lateral  angles 
rounded  and  not  prominent.  Caudal  fin  relatively  large,  as  compared 
with  the  body,  broad-ovate  in  outline,  widest  near  the  middle,  tapering 
backward  to  an  acuminate,  slender  tip;  very  broadly  rounded  laterally, 
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narrowing  abruptly  anteriorly;  the  anterior  lobes  are  small,  rounded, 
and  project  only  slightly  forward  beyond  the  insertions.  Siphon  large, 
with  a  well-formed  valve,  far  back  from  the  orifice;  dorsal  bridles  rudi- 
mentary. Connective  cartilages  on  the  base  of  the  siphon,  broad-ovate, 
#ear-shaped,  with  two  rounded  prominent  lobes  projecting  into  its  con- 
cavity, one  posterior,  the  other  ventral,  so  that  the  pit  is  three-cornered 
(fig.  lb).  The  corresponding  connective  cartilages  of  the  mantle  consist 
of  two  pits,  separated  by  a  prominent,  triangular  tubercle  (fig.  Ic). 
Head  large,  in  proportion  to  the  body,  tapering  backward  from  the  bases 
of  the  arms.  Eyes  large ;  lids  thin  and  simple,  without  a  distinct  lach- 
rymal sinus.  Behind  and  below  each  eye  is  a  long  (4™"),  slender,  clav- 
ate  papilla  (fig.  1/),  probably  olfactory  in  function. 

The  sessile  arms  are  large  and,  except  the  ventral,  unusually  round- 
ed; the  inner  or  sucker-bearing  faces  are  much  less  differentiated  tiian 
usual,  scarcely  diflfering  from  the  other  sides  in  color,  and  bordered  by 
only  a  slight  or  rudimentary  membrane  on  each  side;  the  rounded  prom- 
inences from  which  the  suoker-pedicels  arise  are  also  colored  and  not 
much  raised.  The  dorsal  arms  are  rather  long  and  tapering,  but  much 
shorter  and  smaller  than  the  others,  slightly  compressed,  Mid  with  a 
slight  median  crest  distally.  The  next  pair  are  similar  in  form  and 
structure,  but  considerably  longer  and  larger.  The  third  pair  are  much 
longer  and  larger,  with  the  outer  angles  well  rounded,  and  a  strong  me- 
dian crest  extends  nearly  to  the  base,  but  is  wider  distally,  where  the 
aims  are  strongly  compressed.  The  ventral  arms  are  considerably 
longer  and  stouter  than  the  third  pair,  and  very  different  from  all  the 
others  in  form ;  they  are  strongly  compressed  in  the  direction  parallel 
with  the  median  plane  of  the  head,  and  have  the  lower  and  outer  angles 
well  rounded,  and  the  sucker-bearing  face  wide  and  scarcely  differenti- 
ated from  the  lateral  faces;  but  on  the  superior  lateral  side  there  is  a 
wide  and  thick  crest  running  the  whole  length  of  the  arms,  giving  them 
a  strongly  and  obliquely  compressed  appearance.  The  suckers  on  the 
ventral  arms  are  smaller,  fewer,  and  more  distant  than  on  any  of  the 
others ;  those  at  the  bases  are  largest  and  three  or  four  stand  nearly  in 
a  single  row;  farther  out,  along  the  middle  of  the  arm,  they  are  dis- 
tantly arranged  in  two  rows  and  rapidly  become  small.  The  left  ventral 
arm  shows  no  signs  of  being  hectocotylized;  the  right  one,  however, 
has  lost  half  its  length  by  mutilation.  On  all  the  other  arms  the  suck 
ers  are  regularly  and  much  more  closely  arranged  in  two  rows,  and  de- 
crease more  gradually  in  size  from  near  the  base  to  the  tips. 

The  suckers  on  all  the  amis  are  similar  in  form;  they  are  rather  deep, 
narrowed  at  the  rim,  slightly  constricted  above  the  middle,  and  swollen 
below,  and  very  oblique  at  the  base;  the  pedicels  are  slender  and  nearly 
laterally  attached;  the  homy  rings  are  very  deep  and  oblique,  and 
strongly  denticulated  on  the  outer  or  higher  side,  but  on  all  the  arms 
they  arc  smooth  on  the  inner  side;  the  median,  outer  denticles  are  long, 
slender,  close  together ;  laterally  they  become  shorter,  broader,  acute- 
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triangular  and  curved  forward.  On  the  larger  suckers  (Plate  XLVI, 
figs.  Id  J  le)  tlie  outer  teeth  are  obtuse,  but  on  the  distal  ones  they  become 
more  slender  and  acute.  The  margins  of  the  suckers  are  surrounded 
with  small,  elongated  scales. 

The  buccal  membrane  is  thin  and  much  produced,  with  the  angles 
little  prominent;  it  is  attached  to  the  arms  by  eight  thin,  but  wide, 
bridles,  the  two  superior  ones  united  together  near  their  origin.  The 
web  between  the  arms  is  rudimentary  but  distinct.  The  pen  (fig.  la)  is 
Tery  unlike  that  of  C.  Veranyij  as  figured  and  described  by  D'Orbigny. 
It  has  a  long,  narrow  shaft,  of  nearly  uniform  width,  and  a  long  poste- 
rior portion,  a  little  wider  than  the  shaft,  corresponding  in  length  to 
that  of  the  caudal  fin;  at  the  commencement,  this  portion  expands  into 
narrow,  firee,  incurved  margins,  but  these  unite  quickly  so  as  to  form  a 
long,  narrow,  angular,  tubular  portion,  tapering  to  a  very  slender  tip; 
this  i>ortion  (fig.  la'^)  has  a  distinct  dorsal  keel,  with  a  groove  each  side 
of  it^  two  dorsal  angles,  and  a  ventral  angle  along  each  side;  the  narrow 
shaft  has  a  dorsal  keel,  with  the  sides  bent  down  abruptly,  nearly  at 
right  angles,  and  a  little  incurved^  so  as  to  produce  a  squarish  keel 
above,  with  a  deep  angular  groove  below,  while  the  very  narrow  mar- 
gins bend  outward  abruptly  (fig.  la');  the  shaft  increases  very  slightly 
in  width,  to  near  the  subacute  anterior  end,  but  preserves  the  same 
form,  and  there  is  no  distinct  dilation  of  the  margin  anteriorly,  such  as 
D'Orbigny  figures  in  the  pen  of  C.  Yeranyi^  nor  does  the  posterior  por- 
tion resemble  his  figure,  though  if  split  open  and  flattened  out  it  would 
resemble  it  more  nearly. 

This  specimen  is  an  adult  male,  in  the  breeding  condition,  for  its 
spermatophore-sac  is  much  distended  with  spermatophores.  The  color 
is  much  like  that  of  0.  Veranyi.  It  is  everywhere  thickly  specked  with 
fimall,  purplish  brown  chromatophores,  except  on  the  buccal  membrane 
and  the  bases  of  the  tentacular  arms,  where  there  are  but  few ;  the  head, 
around  the  eyes,  and  the  end  of  the  siphon  are  darker;  a  row  of  very  dis- 
tinct, rather  large,  round,  dark  purple  spots  runs  along  the  inner  surface 
of  the  ventral  arms,  just  outside  of,  and  alternating  with,  the  upper  row 
of  suckers,  which  they  about  equal  in  size. 

Total  length,  to  end  of  ventral  arms,  383"";  to  end  of  third  pair, 
366™™;  to  end  of  dorsal  arms,  298"" ;  tail  to  dorsal  mantle  edge,  125""; 
to  base  of  dorsal  arms,  178"";  length  of  dorsal  arms,  120"";  of  second 
pair,  150"";  of  third  pair,  188"";  of  ventral,  205"";  length  of  caudal 
fin,  60"";  its  greatest  breadth,  41"";  breadth  of  head  at  eyes,  20""; 
of  dorsal  arms,  7"";  of  third  pair,  10"";  of  ventral  arms,  13"";  of 
bases  of  tentacular  arms,  3"";  diameter  of  largest  suckers  of  lateral 
arms,  2.25°»™. 

Brown's  Bank,  off  Nova  Scotia,  taken  from  the  stomach  of  a  cod  (lot 
956).  Presented  to  the  United  States  Fish  Commission  by  Capt.  Wm. 
Dempsy  and  crew,  of  the  schooner  "Clara  F.  Friend,^  June,  18S1. 

The  internal  anatomy  is  somewhat  peculiar  in  several  respects,  but  wiU 
not  be  fully  described  in  this  place. 
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The  gills  are  short  and  broad,  with  very  long  lamellae.  The  repro- 
ductive organs  occupy  a  large  part  of  the  visceral  cavity.  The  te8ti<de 
is  a  large,  thick,  broad-ovate  organ,  with  the  two  sides  folded  together 
around  and  closely  united  to  the  large  csecal  lobe  of  the  stomach.  The 
testicle  does  not  extend  back  beyond  the  origin  of  the  caudal  fin,  the 
visceral  cavity  being  very  narrow  in  that  region.  The  prostate  gland 
and  vesicula  seminalis  are  large  and  swollen,  and  the  spermatophore-sac 
is  also  large.  The  efferent  duct  is  large  and  long,  extending  fSaur  for- 
ward; it  expands  at  the  end  into  a  spade-like  form,  with  an  acute  tip; 
its  oritice  is  oblique  ear-shaped,  situated  on  one  side,  near  the  end,  and 
is  protected  by  a  lobe  or  flap.  The  stomach  is  saccular,  and  the  large 
caecal  lobe  is  not  very  long.  The  liver  is  thick.  The  posterior  aorta 
goes  far  back,  nearly  to  the  origin  of  the  fin,  before  dividing,  for  the 
median  septum  of  the  branchial  cavity  is  placed  far  back.  The  ink-eac 
has  the  ordinary  pyriform  shape. 

A  second  smaller  specimen,  which  proves  to  be  a  young  female,  in  ex- 
cellent preservation,  was  trawled  by  Lieut.  Z.  L.  Tanner,  on  the  "Fish 
Hawk,"  October  10,  1881.  This  was  taken,  oft'  Delaware  Bay,  in  435 
fathoms,  (station  1048). 

This  specimen  agrees  nearly  with  the  type-specimen,  described  above, 
in  the  form  and  proportions  of  the  body,  head,  arms,  caudal  fin,  pen, 
etc.,  and  in  the  structure  and  denticulation  of  the  suckers.  The  caodal 
fin  is  slightly  broader  in  proportion,  while  the  suckers  are  deeper  and 
relatively  smaller,  esi)ecially  those  on  the  ventral  arms,  which  are  de- 
cidedly smaller  than  those  on  the  lateral  ones.  They  are  finely  and 
sharply  denticulated  on  the  outer  edge,  as  in  the  type. 

The  color  is,  however,  quite  different,  for  in  this  example  the  skin 
and  flesh  are  translucent  and  beautifully  specked  with  regular,  round^ 
often  rather  large,  not  crowded,  dark  brownish  red  chromatophores; 
the  larger  of  these,  especially  on  the  under  side  of  the  fin  and  body,  are 
ocellated;  on  the  head  and  arms  the  chromatophores  become  smkUer 
and  more  crowded,  more  nearly  as  in  the  type.  The  row  of  large  dark 
purple  spots,  along  the  ventral  arms,  are,  in  this  example,  decidedly 
raised  and  wart-like.  One  of  the  tentacular  arms  is  perfect.  These 
are  very  long  and  slender,  and  bear,  along  their  whole  length,  rela- 
tively large  rounded,  wart-like,  dark  purple,  sessile  suckers  having  a 
small  central  pit.  These  suckers  are  about  two-thirds  as  broad  as  the 
diameter  of  the  arm,  and  firom  close  to  the  base  of  the  arm  to  the  dis- 
tal fourth  they  are  separated  by  spaces  mostly  equal  to  about  twice 
their  diameter;  distally  they  are  less  numerous.    The  tentacular  dub* 

•  This  arm  differs  considerably  from  the  one  described  on  p.  [119]  and  fignied  on 
Plate  XXXII,  figs,  l-lb,  especially  in  having  much  more  numerous  sessile  suckers 
along  the  whole  length  of  the  arm,  and  in  having  sharply  denticulated  suckers  on  th© 
club.  This  may  indicate  that  the  latter  belonged  to  a  different  species.  But  it  is 
possible  that  the  latter  had  suffered  injury,  before  preservation,  sufficient  to  cause 
these  differences. 
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is  well  developed,  with  a  broad  marginal  membrane  along  each  side, 
having  scolloped  or  notched  edges.  The  club  terminates  in  an  ovate, 
subacute,  dark  purple,  hollow  organ,  with  its  opening  on  the  outer  side 
of  the  arm.  The  suckers  (Plate  XLY,  fig.  5)  are  regularly  arranged  in 
four  rows.  The  stalk  is  long,  with  a  dark  purple,  fluted  summit  sur- 
mounted by  a  very  slender  pedicel,  bearing  the  sucker,  which  is  hooded, 
with  a  lateral  oi)ening5  the  homy  ring  bears  several  slender,  sharp 
teeth  on  the  outer  side,  the  central  one  being  much  the  longest;  the  soft 
rim  of  the  sucker  is  covered  with  many  rows  of  small  scales,  the  inner 
ones  with  acute  tips.  The  lateral  suckers  do  not  alternate  with  the 
median,  but  the  two  arise  close  together,  opposite  each  other,  and  in 
line  with  the  teeth  on  the  edge  of  the  marginal  membrane.  The  inner 
surface  of  the  club  is  specked  with  brown  chromatophores,  and  the 
marginal  membranes  are  crossed  by  brown  lines,  corresponding  to  the 
notches  in  their  edges. 

Total  length  to  end  of  ventral  arms,  194"";  to  end  of  third  pair,  150; 
to  end  of  dorsal  arms,  127;  tail  to  dorsal  mantle  edge,  59;  to  base  of 
dorsal  arms,  86;  length  of  dorsal  arms,  41;  of  second  pair,  56;  of  third 
pair,  69;  of  ventral,  110;  of  tentacular  arms,  180;  of  club,  17;  breadth 
of  club,  5;  length  of  caudal  fin,  27 ;  its  greatest  breadth,  24;  of  dorsal 
arms,  4;  of  third  pair,  5;  of  ventral  arms,  8;  of  bases  of  tentacular 
arms,  1.5;  diameter  of  largest  suckers  of  lateral  arms,  1"". 

This  species  differs  widely  from  C.  Bonplandii  in  the  sessile  arms,  etc. 
It  is  much  more  nearly  related  to  C.  Veranyi,  from  which  it  differs  de- 
cidedly in  the  pen;  in  the  suckers;  and  in  the  caudal  fin,  if  these  parts 
are  correctly  described  and  figured,  for  the  latter. 

BRACHIOTEUTHIS  Verrill. 
Trans.  Conn.  Acad.,  v,  p.  405,  Nov.,  1881. 

Allied  to  Chiroteuthis.  Differs  in  having  the  lateral  connective  car- 
tilages of  the  siphon  simple,  long-ovate,  and  the  corresponding  cartilages 
of  the  mantle  in  the  form  of  simple,  linear  ridges;  a  rhombic  caudal  finf 
pen  with  a  simple,  linear,  anterior  portion,  suddenly  expanding  Into  a 
much  broader,  lanceolate,  posterior  portion,  which  is  naturally  infolded  j 
arms  slender,  the  ventral  ones  not  distinctly  obliquely  compressed; 
tentacular  club  without  a  spoon-like  cavity  at  tip. 

The  siphon  has  a  valve  and  dorsal  bridle  as  in  Chiroteuthis,  and  the 
suckers,  so  far  as  preserved,  are  similar,  but  those  of  the  club  are  more 
numerous,  and  their  pedicels  apparently  had  a  less  prominent  bulb  be- 
low the  sucker. 

In  addition  to  the  tj-pe-species,  this  genus  probably  includes  the 
Chiroteuthis  Bonplandii  Verany,  from  the  eastern  Atlantic. 

0.  Bonplandii^  as  figured,  has  a  very  similar  pen,  but  the  shape  of 
the  caudal  fin  is  different,  and  the  arms  are  more  nearly  equal  in  leng:h. 
The  arms  are  also  represented  as  having  small  swellings  at  the  tips. 
Its  tentacular  arms  are  not  known. 
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Bxachioteuthis  Beanii  Verrill. 

Trans.  Conn.  Acad.,  v,  p.  406,  pi.  55,  figs.  3-36;  pi.  56,  figs.  2,  2a,  Nov.,  158L 
Plat©  XLV,  figs.  3-36.    Plat©  XLVI,  figs.  2, 2a. 

Male:  Body  rather  small,  tapering  backward  to  an  acute  posterior 
end ;  dorsal  mantle-edge  with  a  broad  obtuse  angle;  caudal  fin  large  in 
proportion  to  the  body,  broad  rhomboidal;  outer  angles  prominent, 
anterior  to  the  middle;  the  anterior  lobes  project  forward  considerably 
beyond  the  insertions,  and  are  rounded.  The  form  of  the  fin  is  much 
like  that  of  Qmmastrephes.  Head  thickened  at  the  bases  of  the  arms, 
not  so  large  in  proportion  to  the  body  as  in  0.  lacertoaa.  Eyes  large, 
eye-lids  thin.  Siphon  large,  with  two  strong  dorsal  bridles ;  internal 
volve  broad,  rounded,  somewhat  back  from  the  orifice;  connective  cw- 
tillages  long-ovate,  broadest  behind  (fig.  2a);  dorsal  cartilage  of  neck 
-oblong,  with  a  strong  median  ridge  and  two  deep  parallel  grooves. 
Lateral  cartilages  of  mantle  (fig.  2)  are  simple  linear  ridges,  extending  to 
the  edge  of  the  mantle.  Arms  not  very  large,  somewhat  rounded,  long 
jand  slender ;  the  dorsal  ones  are  much  smaller  and  shorter  than  the  others ; 
two  lateral  pairs  nearly  equal  in  size  and  length,  more  than  two-thirds 
the  length  of  the  mantle.  Ventral  arms  shorter  and  much  more  slender 
than  the  lateral,  more  than  half  the  length  of  the  mantle;  the  ventral 
arms  show  but  little  of  the  compressed,  oblique  form,  so  conspicuoas  in 
the  preceding  species,  and  the  crest  or  fold  of  skin  along  the  outer- 
rentral  angle  is  narrow,  thin,  and  not  very  conspicuous;  the  suckers  on 
the  ventral  arms  are  in  two  alternating,  not  distant  rows,  often  appear- 
ing almost  as  if  in  one  row  toward  the  base,  where  they  become  smaller, 
but  are  of  the  normal  cup-shaped  form,  with  finely  denticulate  rings  and 
filender  pedicels;  the  tips  of  both  ventral  arms  are  much  injured,  but 
small,  normal,  long  pediceled  suckers  can  be  traced  to  the  tip  of  the  left 
arm;  the  right  arm  is  denuded  of  its  skin  and  suckers  at  the  tip.  The 
suckers  of  the  four  lateral  arms  are  in  two  rather  close  rows,  larger, 
oblique,  low  cup-shaped,  attached  by  slender  pedicels,  which  are  some- 
what swollen  just  below  the  suckers;  most  of  them  have  lost  their 
liorny  rings;  marginal  membranes  rudimentary.  Web  between  the 
arms  rudimentary. 

Tentacular  arms  very  long  and  slender,  in  alcohol  about  twice  the 
length  of  the  mantle;  a  few  scattered  sessile  suckers  are  found  along 
the  whole  length  of  the  arms;  tentacular  club  well-developed,  long- 
ovate,  oblique,  with  a  thick  wrist  and  flat  or  concave  sucker-bearing 
face;  suckers  small  and  very  numerous,  crowdedly  arranged  in  many 
rows  (probably  sixteen  rows  or  more),  some  of  the  middle  ones  larger  * 
than  the  rest;  suckers  not  well  preserved,  but  all  appear  to  have  been 
alike  in  form;  pedicels  long  and  slender,  with  a  smooth  and  not  very 
large  swelling  below  the  base  of  the  sucker;  the  suckers  have  lost  their 
horny  rims,  but  the  sheaths  are  shaped  much  like  those  of  O.  hKtrtoiOj 
the  distal  portion  being  hood-shaped,  with  a  lateral  opening,  while  the 
basal  part  is  swollen  laterally.    The  tip  of  the  club  is  simple,  without 
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any  such  spoon-sliaped  appendage  as  is  fbund  in  the  preceding  species. 
Buccal  membrane  large,  with  a  free  thin  edge  which  scarcely  forms 
angles. 

Pen  (fig.  3a)  with  a  narrow,  linear  anterior  portion,  consisting  of  more 
than  half  its  length,  decreasing  in  width  backward,  then  suddenly  ex- 
panding into  the  posterior  x>ortion,  which  is  broad  and  thin,  and  infolded, 
so  as  to  form  a  large,  compressed  posterior  cavity;  the  anterior  portion 
is  concave  beneath,  with  no  mid-rib,  the  edges  ex-curved  and  slightly 
thickened;  when  spread  out  and  flattened  the  posterior  portion  has  a 
lanceolate  form,  rather  abruptly  widening  anteriorly  and  very  gradually 
tapering  backward,  with  a  double  midrib,  and  some  delicate  lines  par- 
allel to  it,  while  the  lateral  expansions  are  very  thin  and  delicate. 

The  teeth  on  tlie  odontophore  (Plate  XLV,  fig.  3b)  form  seven  rows: 
the  median  ones  have  a  large,  acute,  central,  and  two  small  lateral  den- 
ticles; the  inner  lateral  teeth  have  a  large,  acute  inner  denticle,  and 
a  very  small  outer  one ;  the  next  to  the  outer  teeth  are  somewhat  stouter 
than  the  outermost,  which  are  very  acute  and  strongly  curved;  no  mar- 
ginal plates  were  observed. 

Color  of  body  mostly  destroyed,  in  the  typical  specimens,  but  small, 
light  purplish  brown  chromatophores  are  uniformly  scattered  over  the 
parts  best  preserved;  this  is  also  the  case  on  the  head,  siphon,  and  outer 
surfaces  of  the  arms,  where  the  skin  is  well  preserved;  scattered  spots 
also  occur  on  the  inner  surfaces,  between  the  suckers. 

The  male  described  above  has  the  mantle  62™™  long;  length  of  caudal 
fin,  31;  its  breadth,  36;  end  of  tail  to  base  of  arms,  85;  length  of  dor- 
sal arms,  26 ;  of  second  pair,  48 ;  of  third  pair,  45  +  (tips  gone) ;  of  fourth 
pair,  35;  of  tentacular  arms,  118;  of  sucker-bearing  portion  of  club,  16; 
breadth  of  tentacular  arms,  2;  of  club,  4;  of  lateral  arms,  at  base,  3.5; 
of  ventral  arms,  3;  diameter  of  eye-ball,  8;  of  largest  suckers  of 
lateral  arms,  1.2;  length  of  pen,  62;  of  anterior,  narrow  portion,  38; 
its  breadth  anteriorly,  where  widest,  2;  where  narrowest,  1.25;  length 
of  posterior  portion,  24 ;  its  breadth,  8"»". 

The  supposed  female  has  lost  the  tail,  but  the  arms  are  in  better  con- 
dition than  those  of  the  male;  it  differs  from  the  male  in  having  dis- 
tinctly smaller  suckers  on  the  lateral  arms.  Length  of  dorsal  arms, 
27mm.  Qf  second  pair,  44;  of  third  pair,  46;  of  fourth  pair,  37;  of  ten- 
tacular arms,  120;  of  club,  16°™. 

A  larger  specimen  (station  994),  which  has  lost  its  head  and  pen  and 
therefore  cannot  be  positively  identified,  has  a  much  darker  color.  It 
is  dark  purplish  brown  over  the  whole  body. 

Two  typical  specimens  were  obtained  off  Martha's  Vineyard,  at  sta- 
tions 1031  and  1033,  in  255  and  183  fathoms;  one,  of  doubtful  identity, 
at  station  994,  in  368  fathoms,  by  the  U.  S.  Fish  Commission,  in  1881. 
All  three  were  from  fish-stomachs. 

This  interesting  species  was  named  in  honor  of  Dr.  T.  H.  Beau,  the 
ichthyologist,  who  took  charge  of  the  fishes  on  the  *'Fish  Hawk''  this 
season. 
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HUtiotenthis  CollinsU  YerriU.    (See  p.  [121].) 

Plate  XXni.    Plate  XXIV,  figs.  3-7.    Plate  XXV,  figs.  1,  la.    Plate  XLV,  figs.  6, 6a. 

The  teeth  of  the  odontophore  originally  described  and  figured  (p,  [123], 
Plate  XXIV,  fig.  6)  were  not  the  most  developed  of  those  on  the  same 
odontophore;  therefore,  I  have  prepared  another  figure  (Plate  XXIV^ 
fig.  7).  The  pedicels  of  the  larger  suckers  on  the  tentacular  club  are 
very  peculiar.  They  are,  wheu  extended,  long  and  remarkably  stout, 
their  diameter  being  more  than  half  that  of  the  sucker.  They  are 
cylindrical,  and  are  capable  of  being  invaginated  to  near  the  middle, 
80  that  they  can  be  lengthened  out  or  very  much  shortened  by  a  sort  of 
telescopic  motion.  The  upper  end  is  thick,  and  so  fits  the  basal  part  of 
the  broad  sucker  that  it  acts  as  a  piston,  very  perfectly.  (Plate  XXXY, 
figs.  1,  la.) 

Two  additional  examples  of  this  interesting  species  have  been  re- 
ceived. The  first  is  in  nearly  the  same  condition  as,  but  is  considerably 
smaller  than,  the  one  originally  described.  The  head  and  arms  alone 
remain,  but  these  are  well  enough  preserved  to  show  the  characteristic 
color-marks.  It  was  taken  from  a  cod,  on  the  western  part  of  the  Grand 
Bank,  N.  F.,  by  Captain  Johnson  and  crew,  of  the  schooner  "Augusta 
Johnson"  (lot  962).   Presented  to  the  U.  S.  Fish  Commission,  June,  1881 

The  last  example  also  consists  only  of  the  head  and  sessile  arms,  and 
is  not  in  so  good  condition  as  either  of  the  others  referred  to.  It  is  about 
as  large  as  the  one  originally  described.  This  was  taken  by  Capt  Chas. 
Anderson  and  crew,  of  the  schooner  "Alice  G.  Wonson,"  in  180  fatiioms, 
near  the  northeast  part  of  George's  Bank,  October,  1881. 

Desmoteathis  tenera  VerrilL 

Trans.  Conn.  Acad.,  v,  p.  412,  pi.  55,  figs.  2-2rf,  pi.  56,  fig.  3. 

Plate  XLV,  figs.  2--2(i.  Plate  XLVI,  fig.  3. 

Two  small  but  perfect  specimens  of  this  new  species  were  taken  in 
the  "trawl- wings''*  this  season,  at  station  952,  in  388  fathoms. 

The  specimens  are  both  males,  but  show  no  positive  evidence  of  hec- 
tocotylization.  The  eyes  are  very  large  and  prominent,  occapying  the 
whole  of  the  sides  of  the  head,  wide  apart  dorsally,  but  nearly  in  con- 

•The  "trawl- wings,''  which  were  first  invented  and  used  by  the  U.  S.  Fish  Com- 
mission, this  summer,  consist  of  fine  nets  attached  to  a  support  extending  out  frwn 
each  end  of  the  trawl-beam.  When  in  use  they  are  about  two  feet  above  the  bm  bol^ 
tom.  They  are  provided  with  an  interior  funnel-shaped  net  to  prevent  the  eecxpe  <^ 
animals  captured.  They  have  been  of  great  value  to  us  for  capturing,  and  retaining 
in  excellent  condition,  many  kinds  of  free-swimming  deep-sea  animals,  not  otherwise 
obtainable,  or  if  taken  in  the  trawl  crushed  by  the  great  masses  of  fishes,  echinodsms, 
actinise,  etc.,  usually  taken  in  every  haul  in  those  waters. 

Among  the  things  captured  in  the  *' trawl-wings"  are  not  only  several  cephalopoda 
{mclndiug  Allopo8U9f  LestoteuthiSy  Bossia)^  but  Cymbulia  calceoliiSj  and  other  Pteropods; 
vast  numbers  of  Sagxlta,  one  of  them  bright  orange-colored ;  numerous  species  of 
Copepod  Crustacea,  some  of  them  of  great  size ;  Schizopods ;  Salpie ;  Acalephs,  in- 
cluding one  very  remarkable  new  form  of  Siphonophora,  etc. 
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tact  beneath;  eye-lids  thin,  entire.  The  body  is  long,  somewhat  fusi- 
fonn,  slightly  smaller  in  advance  of  the  middle.  The  tissues  are  exceed- 
ingly thin,  delicate,  pale,  and  translacent,  so  that  the  pen  and  other 
organs  can  be  seen  through  the  mantle.  Anteriorly  the  edge  of  the 
mantle  is  directly  attached  to  the  head,  medially,  by  a  muscular  com- 
noissure,  and  there  is  no  free  edge  (such  as  D'Orbigny  figures  in  Taoniti$ 
pavo)  at  the  narrow  middle  portion  of  this  band.  This  commissure  is 
broader  within  the  mantle,  and  there  is  another  large,  oblique,  muscular 
commissure,  extending  forward  to  the  edge  of  the  mantle,  on  each  side, 
extensively  uniting  the  inner  surface  of  the  mantle  to  the  sides  of  the 
siphon.  These  commissures  leave  only  a  rather  narrow  opening  to  the 
gill-carity,  on  each  side,  and  one  small  ventral  one,  and  the  interior 
ventral  cavity  is  partitioned  off  from  the  lateral  ones. , 

The  siphon  is  large,  projecting  forward  between  the  lower  sides  of  the 
large  eyes;  it  has  no  valve  in  the  ordinary  place,  but  toward  the  base, 
on  the  dorsal  side,  there  are  two  erect,  rounded,  ear-like  flaps,  each  ac- 
companied by  a  prominent  papilla  (i'),  and  farther  forward  a  raised,  me- 
dian, transverse  fold,  and  a  central  papilla  (^).    (Plate  XLV,  fig.  2d.) 

The  caudal  fin  is  comparatively  small,  narrow-ovate,  tapering  to  a 
short,  blunt  posterior  end,  and  with  the  anterior  lobes  narrowed  and 
scarcely  projecting  beyond  the  insertions. 

Arms  rounded,  rather  slendier,  tapering  to  slender  tips;  those  of  the 
third  pair  are  much  the  longest,  and  like  the  second  pair,  bear  along 
the  distal  half  suckers  much  larger  than  the  proximal  ones;  tips  short, 
with  few  small  suckers.  The  dorsal  and  ventral  arms  are  about  equal, 
and  not  much  more  than  half  as  long  as  the  third  pair;  they  bear  smaller 
suckers,  in  two  rows,  regularly  decreasing  distally.  The  second  pair  is 
intermediate  in  length  between  the  first  and  third  pairs,  with  two  rows 
of  larger  suckers  on  the  outer  half,  suddenly  decreasing  distally,  with 
minute  ones  close  to  the  tip.  The  large  suckers  (fig.  2  &,  2c)  on  the  second 
and  third  pairs  of  arms  are  much  larger  than  the  others,  but  similar  in 
form,  deep  cup-shaped,  convex  in  the  middle,  obliquely  attached,  with 
a  smooth  homy  rim,  except  on  the  distal  ones,  which  have  blunt  denti- 
cles externally.  There  are  about  sixteen  of  these  suckers  on  each  of 
the  lateral  arms,  but  eight  or  ten  are  decidedly  larger  than  the  rest. 
The  large  suckers  commence  nearly  at  the  middle  of  the  arms  and  ex- 
tend to  very  near  the  tips.  The  third  pair  of  arms  have  a  thin  median 
carina  on  the  outer  side,  along  the  distal  third.  All  the  arms  have  a 
wide  marginal  or  protective  membrane  along  the  inner  edges,  outside 
the  suckers;  these  membranes  are  strengthened  by  transverse  thick- 
ened, muscular  processes,  opposite  each  sucker;  between  these  the  mem- 
brane recedes  so  that  the  edge  is  scolloped.  The  ventral  arms  have 
also  a  membrane  along  the  outer,  ventral  angle.  I  am  unable  to  detect 
any  positive  signs  of  hectocotylization,  either  in  the  dorsal  or  ventral 
arms.  Perhaps  the  presence  of  the  very  large  suckers  on  the  lateral 
arms  may  be  a  sexual  character,  but  if  so,  they  are  symmetrical  on  the 
two  sides.  r^^^^^T^ 
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Tentacular  arms  (PI.  XLVI,  fig.  3),  rather  stout^  tapering  from  the 
thickened  base^  and  in  our  specimens,  equalling  in  size,  and  not  much 
longer  than,  those  of  the  third  pair;  club  well  developed,  rather  broader 
than  the  rest  of  the  arm,  with  a  dorsal  keel  and  wide,  marginal,  protec- 
tive membranes;  the  suckers  are  arranged, in  four  regular  rows;  the 
larger  suckers  are  about  equal  in  size  to  the  larger  ones  of  the  dorsal 
arms;  of  these  there  are  eight  or  nine  in  each  row,  the  marginal  ones  are 
scarcely  smaller  than  the  median  ones  and  similar  in  shape,  but  more 
oblique,  all  there  suckers  are  cup-shaped,  obliquely  attached,  with  long 
pedicels;  the  marginal  ring  is  denticulated  all  around,  the  teeth  oa  the 
outer  or  higher  side  being  slender,  sharp,  and  incurved;  those  on  the  in- 
ner side  minute.  The  distal  part  of  the  club  is  short,  and  covered  with 
four  rows  of  small  suckers,  similar  to  the  larger  ones  in  shape  and  arma- 
ture; at  the  tip  is  a  small  group  of  minute  suckers,  apparently'  nnarmed. 
At  the  proximal  end  of  the  club  there  is  a  group  of  small  denticulated 
suckers,  and  four  irregular  rows  of  minute,  connective  suckers,  attached 
by  short  pedicels,  extend  along  the  inner  surface  of  the  arm  to  the  mid- 
dle or  beyond;  these  are  interspersed  with  minute  tubercles,  more  dis- 
tinct distally,  near  the  club.  The  outer  buccal  membrane  is  narrow^ 
without  distinct  angles. 

The  pen  is  very  thin,  pale  yellow ;  the  anterior  portion  is  narrow  and 
slender;  the  posterior  portion,  commencing  opposite  the  origin  of  the 
fins,  is  lanceolate,  with  two  faint,  close  ribs  along  the  middle,  and  less 
distinct  parallel  lines  each  side  of  these;  the  tip  is  a  hollow  cone,  about 
10™"^  long. 

The  teeth  of  the  odontophore  (PI.  XLV,  fig.  2  a)  form  seven  rows;  the 
median  teeth  have  a  very  large  and  long  median  denticle,  and  a  small 
lateral  one  on  each  angle;  the  inner  lateral  teeth  have  a  large  inner  and 
a  very  small  outer  denticle;  the  two  outer  rows  of  teeth  are  rather 
stout;  a  marginal  row  of  rather  ill-defined  elliptical  plates  on  each  side. 

Color  of  mantle  pale  yellowish  white,  with  scattered,  conspicuous, 
round,  or  more  or  less  elliptical,  purplish-brown  spots,  2  to  3""  in  diam- 
eter,  and  6  to  10"^  apart.  Eyes  dark  purplish  or  chocolate-brown ; 
head,  siphon,  and  outer  surfaces  of  arms  thickly  specked  with  purplish 
brown  chromatophores. 

The  length  of  the  largest  specimen  is  163°»™,  from  end  of  tail  to  tip  of 
third  pair  of  arms;  length  of  mantle  dorsally,  116"**";  mantle  to  base  of 
dorsal  arms,  11°*";  diameter  of  eyes,  17™°*;  breadth  of  head  across 
eyes,  30™°*;  breadth  of  body,  26°*°*;  length  of  caudal  fin,  45™™;  its 
breadth,  28™™;  length  of  dorsal  arms,  20™™;  of  second  pair,  25"™;  of 
third  pair,  32™™;  of  fourth  pair,  20™™ ;  of  tentacular  arms,  35™™;  of  club, 
11™T=* ;  breadth  of  lateral  arms,  at  base,  3. 5™™ ;  diameter  of  largest 
suckers,  2. 5™™. 

Off  Martha's  Vineyard,  87  J  miles  from  Gay  Head,  station  952,  in  38S 
fathoms.    XJ.  S.  Fish  Commsssion,  Aug.  4, 1881. 
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Notes  on  the  visceral  anatomy. 

ADatomically^  this  species  closely  resembles  Desnwteuthis  hyperborean 
(See  Plate  XXV,  fig.  1.)  It  has  a  similar  short,  thick,  compressed,  ovate 
liver,  with  the  intestine  in  a  groove  along  its  ventral  edge,  and  the  small 
iiik-8ac  imbedded  in  its  antero- ventral  surface.  The  gills  are  laterally 
placed,  short,  with  long  lamellae.  The  heart  is  small,  irregularly  tubular^ 
oblique,  with  four  angles  or  lobes  where  joined  by  the  principal  vessels* 
The  efferent  vessels  from  the  gills  are  long  and  conspicuous,  because  the 
bases  of  the  giUs  are  distant  from  the  heart. 

The  alimentary  tract  consists  of  a  short,  narrow  rectum,  attached  to 
the  Uver,  and  ending  in  a  bilabiate  aperture,  guarded  by  two  slender 
papillae;  of  a  long,  rather  wide,  tubular  }>ortion,  extending  back  to  the 
baae  of  the  caudal  fin,  and  covered^  along  the  ventral  side,  with  lateral 
rows  of  clusters  of  small  follicular  glands,  which,  near  the  liver,  diverge 
into  two,  separate,  large,  lateral  clusters;  posteriorly,  where  the  rows  of 
follicles  cease,  there  is  a  small,  firm,  bean-shaped  glandular  organ,  lam- 
elloee  within,  probably  serving  as  a  gizzard;  this  is  followed  by  a  long 
tabular,  or  fusiform,  more  or  less  saccular  stomach  and  a  csecal  append- 
age, mnning  back  nearly  to  the  end  of  the  body ;  at  its  anterior  origin 
this  caecal  appendage  is  separated  from  the  stomach  by  a  constriction. 

The  testicle  is  a  rather  small,  slender,  lanceolate  organ,  attached  lat- 
erally, for  its  whole  length,  to  the  side  of  the  csecal  appendage.  The 
prostate  gland  and  vesiculse  seminales  have  their  usual  position  at  the 
base  of  the  left  gill,  but  they  are  smaU  and  probably  not  fully  developed ; 
the  efferent  duct  extends  over  and  a  short  distance  beyond  the  base  of 
the  gill,  and  is  slender  and  i>ointed.  The  renal  organs  are  very  different 
from  those  of  the  common  squids  {Loligo  and  Ommastrephes).  The  i)os- 
terior  part  of  the  anterior  vena-cava  becomes  glandular  in  front  of  the 
heart;  there  it  parts,  sending  a  long,  smooth  vein  to  the  base  of  each 
gilJ;  there  each  of  these  veins  expands  into  an  ovate  renal  organ,  be- 
fore joining  the  branchial  auricles. 

ArcbitetittiiA Hanreyi  Verrill.    (No.  27;  seep.  [201].) 

Since  the  preceding  pages  were  put  in  type,  I  have  been  able  to  ex- 
amine the  specimen*  mentioned  on  p.  [201]. 

This  specimen  was  purchased  by  Mr.  E.  M,  Worth,  and  preserved,  in 
alcohol,  at  his  museum,  101  Bowery  street,  New  York,  where  I  had  a 
good  opportunity  to  examine  it,  about  two  weeks  after  it  had  been  put 
in  alcohol. 

Although  this  is  more  nearly  complete  than  any  specimen  hitherto 
brought  to  this  country,  the  arms  and  suckers  are  not  so  well  preserved 

•  An  acconnt  of  this  specimen,  accompanied  by  a  wood-cnt,  apparently  copied  fix)m 
the  pbotograpb,  was  published  in  "  Harper's  Weekly  "  for  December  10.  This  figure, 
rhoQgb  poor,  gives  a  fair  idea  of  tbe  general  appearance  of  the  creature  as  it  would 
look  if  lying  flabby  and  collapsed  on  tbe  sbore.  -  The  peculiar  appearance  of  the  cau- 
dal fin  -was  due  to  mutilation  of  that  organ. 
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as  in  some  of  the  other  examples.  All  the  sessile  arms  have  lost  more 
or  less  of  theu*  tips,  so  that  the  actual  length  cannot  be  given,  and 
many  of  their  suckers  are  either  injured  or  lost;  the  tentacular  arms 
are  also  injured  and  most  of  the  large  suckers  of  the  clubs  are  de- 
stroyed; the  caudal  fin  was  not  only  torn  by  handling,  but  one-half  of 
it  had,  apparently,  been  destroyed  and  the  wound  healed  before  the 
death  of  the  creature,*  so  that  its  true  form  cannot  be  determined;  the 
eye-balls  were  burst,  and  most  of  the  pen  was  gone. 

The  head,  eye-lids,  siphon,  and  front  edge  of  the  mantle  are,  however, 
in  fair  condition,  and  as  these  parts  have  not  been  well  preserved  in  any 
of  the  previous  examples,  some  new  and  valuable  facts  were  learned  in 
regard  to  the  structure  of  these  organs. 

Many  of  the  following  characters  are  of  generic  value:  The  eye-lids 
were  large,  not  much  thickened,  and  only  slightly  angulated,  and  wiUi 
a  shallow  sinus;  diameter  of  opening  about  120»»»™  (4,6  to  5  inches).  The 
transverse  nuchal  crests,  behind  the  eyes,  are  distinct,  but  only  slightly 
elevated ;  of  the  longitudinal  ones,  only  one,  on  each  side,  is  distinct, 
but  it  is  short  and  not  very  high ;  the  others  (unless  they  had  been  mbbed 
off)  are  nidimentary.  The  siphon  is  large  and  broad;  aperture,  102"« 
(4  inches)  broad,  slightly  bilabiate,  with  a  broad  valve  within;  dorsal 
bridles  moderately  developed.  Siphon-pit  shallow,  smooth.  Connective 
cartilages,  en  base  of  the  siphon,  simple,  long-ovate,  slightly  oblique,  and 
only  a  little  concave.  Connective  cartilages  on  the  sides  of  the  mantle 
short,  and  close  to  the  front  edge,  very  simple,  consisting  of  a  short, 
slightly  raised,  longitudinal  ridge.  The  dorsal  angle  of  the  mantle- 
oilge  projects  forward  considerably  beyond  the  sides,  as  an  obtuse  angle ; 
the  lateral  angles  are  also  distinct.  The  body  is  large  and  broad  in  the 
middle  and  anteriorly,  but  tapers  very  rapidly  to  the  base  of  the  caudal 
fin,  which  is  relatively  small. 

This  specimen,  when  examined  by  me,  measured  as  follows :  Length 
of  mantle,  to  the  lateral  angles  of  the  front  edge,  4.16  feet;  from  edge 
of  mantle  to  inner  base  of  ventral  arms,  1.25  feet;  circumference  of 
body,  4  feet;  length  of  caudal  fin,  tip  to  anterior  end  of  lobe,  21  inches; 
breadth  of  one-half  of  fin,  median  line  of  tail  to  outer  edge,  8  inches ; 
length  of  tentacular  arms,  15  feet;  of  club,  2  feet;  from  first  of  the  large 
median  suckers  to  the  tip,  20  inches;  length  of  ventral  arms  (minus  tips), 
4.06  feet;  their  circumference  at  base,  8.5  inches;  length  of  the  dorsal 
arms  (minus  tips),  4.5  feet;  their  circumference,  7.5  inches;  circumfer- 
ence of  second  pair  of  arms,  7.5  inches ;  of  third  pair,  S.5  inches;  diame- 
ter of  largest  suckers  of  sessile  arms,  .75  of  an  inch. 

The  arms  have  a  stout  appearance,  especially  toward  the  base,  and 
do  not  differ  very  much  in  size.  In  the  form  of  the  arms  and  in  the 
structure  of  the  suckers  this  specunen  agrees  essentiaUy  with  those  that 

*  Owing  to  this  fact,  which  was  not  understood  by  those  who  saw  and  fignred  it 
at  first,  some  of  the  cuts  that  have  been  printed  give  the  tail  very  peculiar  and  re- 
markable forms. 
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I  have  alreadj'  descril)ed.    The  mandibles  are  nearly  black;  their  ante- 
rior alar  edges  have  a  deep  notch  and  a  i^rominent  tooth. 

The  color,  which  is  partially  preserved  on  the  arms  and  ventral  side 
of  the  body,  agrees  very  well  with  that  of  Ommastrephes  illecebrosns. 
The  skin  is  bluish  or  pinkish,  thickly  specked  with  small  purplish  brown 
chromatophores. 

Architeathis  princeps?  V.    (No.  28.) 

In  a  letter  from  the  Rev.  M.  Harvey,  dated  December  11),  1881,  he  in- 
forms me  that  he  had  been  told  by  Mr.  C.  D.  Chambers,  magistrate  of 
Harbour  Buffet,  Placentia  Bay,  N.  F.,  that  a  very  large  specimen  of 
Arckiteuthis  had  been  found  on  the  bea<5h  at  Hennesey's  Cove,  Long 
Island,  Placentia  Bay,  during  the  first  week  of  November  last.  This 
was  discovered  by  Albert  Butcher  and  George  Wareham,  who  cut  a 
portion  from  the  head.  The  si)ecimen  had  been  much  mutilated  by 
crows  and  other  birds.  The  locality  is  uninhabited.  The  men  esti- 
mated the  length  of  the  body  and  head  at  20  feet,  but  this  is  probably 
too  large  an  estimate. 

Can^tectus  of  thefamilieSj  genera^  and  species  of  Cephalopoda  included  in 

this  paper. 

In  the  following  synopsis  the  species  that  have  actually  been  proved 
to  belong  to  the  fauna  of  the  northeastern  coast  of  America,  or  the 
waters  adjacent,  are  numbered  serially.  They  have  all  been  personally 
studied  by  me,  except  Taonius  pavo. 


Subclass  DIBRANCHIATA.    (See  p.  [73].) 

OrdebtL— DECACERA  Blainville.    (See  p.  [75].) 
•IGOPSID^.    (See  p.  [75].) 

The  division  called  Oigopsidce  includes  two  very  diverse  groups,  differ- 
ing very  widely  in  their  visceral  anatomy,  as  well  as  in  the  structure  of 
the  eyes,  siphon,  and  mantle  connections.  These  may  be  called  Teu- 
ihidea  and  Taonidea. 

The  former  will  include  all  the  Oigopsidje  described  in  this  paper 
except  the  Desmoteuthidce.  The  Taonidea  will  include  the  Desmoteuthidw 
and  also  several  allied  forms,  which  have  usually  been  carelessly  referred 
to  Loligopsis. 

TEUTHIDEA  Verrill. 

Eyes  with  free  lids,  not  stalked.  Siphon  with  a  subterminal  valve. 
Mantle  attached  to  the  siphon  by  free  connective  cartilages.  Stomach 
large,  pouch-like j  intestine  short;  liver  very  large;  ink-sac  large.   Pen 
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horny,  well  developed,  as  long  as  the  mantle.  One  of  the  ventral  arms 
is  usually  hectocotylized  in  the  male.  Anns  with  suckers,  or  with 
claws,  or  with  both. 

Family  TEUTHID^  Owen  (restricted).    (See  pp.  [69],  [75],) 

For  a  brief  synopsis  of  the  previously  known  genera  of  this  family, 
see  pp.  [69-70]. 

Enoploteuthis.    (See  pp.  [70],  [203].) 

Bnoploteuthia  HartlngU  Verrill.    (Pp.  [53],  [-203].) 
Enoplotenthi*  Cookii  Owen  =  E,  Molinw  D'Orb.    (Pp.  {53],  [203].) 

MoROTEUTHis  Verrill.    (See  pp.  [70],  [209].) 

Moroteuthl*  robusta  (Dall)  Verrill.    (Pp.  [65],  [209].) 

GONATUS  Gray.    (See  pp.  [204],  [206].) 
Oonatas  amcBnus  Gray.    (Pp.  [204],  [206].) 

Lestoteuthis  Verrill  (See  pp.  [70],  [76],  [78],  [204],  [205].) 

1.  LeBtotenthis  Fabricii  (Licht.')  VerriH.    (Pp.  [76],  [79],  [206].; 

Family  OMMASTKEPHlD-aS.    (See  pp.  [80],  [201].) 

Ommastrephes.    (See  pp.  [81-83],  [202].) 

Ommasirephes  (pars)  D'Orbigny,  Voy.  Am.  M^rid.,  1835;  C^phal.  Ac^tab.,  p.  34L 
Illex  and  Todarod^  Steenstrup,  Oversigt  k.  Danske  Vidensk.    Selsk.  Forhand., 
1880,  p.  90. 

2.  Ommaatrephea  iUecebrosus  (Les.)  Verrill.    (Pp.  [83],  [202].) 

Sthenoteuthis  Verrill.    (See  pp.  [99],  [201  J.) 

3.  Sthenoteuthis  megaptera  Verrill.    (P.  [100].) 
Sthenoteuthia  pteropua  (Steenst.)  VerriU.    (Pp.  [103],  [107],  [202].) 

4.  Sthenoteuthis  BartramU  (Les.)  VerrUl.    (P.  [112].) 

Arohiteuthis  (Steenst)  Harting,  1881.    (See  pp.  [1-20],  [23],  [51-65],. 

[114],  [199].) 

ArchiteHthus  Steenst.,  18o6  (no  description). 

5.  Architeuthia  Harveyl  VerriU.    (Pp.  [23-40],  [114],  [200-201],  [219].) 

6.  Architeuthia  prlnceps  Verrill.  *(F^.  [41-50],  [114].) 
Architeuthia  monachua  (Steenst.).    (Pp.  [24],  [51-62].) 
Architeuthia  dux  (Steenst.)  Gervais.    (Pp.  [24],  [51],  [200].) 
Architeuthia  Hartingii  Verrill.    (Pp.  [53],  [200].) 
Architeuthia  Bouyeri  Verrill.    (Pp.  [54-57].) 
Architeuthia  (?)  Moucheai  Velain.    (Pp.  [63-65].) 
Architeuthia  grandia  (Owen)  VerrUl.    (Pp.  [57-59],  [200].) 

The  number  of  the  foreign  species,  mostly  nominal  and  imperfectly 
known,  will  undoubtedly  be  much  reduced  when  they  become  better 
known.  Probably  A.  dux  and  A.  Bouyeri  are  identical,  but  there  is  as 
yet  no  proper  zoological  description  of  either.  The  former  has  been 
very  briefly  described  by  Gervais,  and  Harting  has  published  an  oat- 
line  figure  of  one  of  the  mandibles.  • 
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Pamily  MASTIGOTEUTHID^  VerriU.    (See  p.  [1141.) 
Mastigoteuthis  Verrill.    (See  p.  [115].) 

7.  Mastigoteuthis  Agasslzii  YerrilL    (P.  [115].) 

Family  CHIROTEUTHID^  Gray  (restricted).    (See  p.  [118].) 

Chiroteuthis  D'Orb.    (See  p.  [118].) 
Chiroteuthis  is  the  only  genus  in  this  family  that  has  been  hitherto 
recognized. 

8.  Chiroteuthis  laoertosa  YerriU.    (Pp.  [119],  [200].) 

Brachiotbuthis  Verrill.    (See  p.  [213].) 

9.  Brachioteuthis  BeanU  Yerrill.    (P.  [214].) 

Callitbuthis  VerriU.    (P.  [117].) 

10.  CaUiteuthis  reversa  YerriU.    (P.  [117].) 
CalUteuthls  ocellata  (Owen)  Yerrill.    (P.  [202].) 

Family  HISTIOTEUTHID^  Verrill.    (See  p.  [120].) 

HiSTiOTEUTHis  D'Orbiguy,    (See  p.  [120].)' 

11.  Histioteuthis  CoUinsU  YerriU.    (Pp.  [121,216].) 

TAOlinLDEA  VerriU. 
Eyes  large,  stalked  or  prominent,  having  free  lids,  but  no  sinus. 
Mantle  united  to  base  of  siphon  and  back  of  neck  by  three  muscular 
commissures.  Siphon  large,  without  a  true  subterminal  Yalve,  but 
usually  with  special  elevated  processes,  or  flaps,  in  the  basal  portion. 
Stomach  small,  far  back ;  intestine  very  long,  covered  with  lateral  fol- 
licular glands ;  liver  smaU,  far  forward  3  ink-sac  small.  Pen  slender  an- 
teriorly, as  long  as  the  mantle.  Hectocotylized  arm  not  observed.  AU 
the  arms  bear  suckers. 

Family  DESMOTETJTHED^  Verrill.    (See  p.  [124].) 

Body  much  elongated,  mantle  united  to  the  neck  by  three  muscular 
commissures.  Siphon  without  a  true  valve,  but  with  three  peculiar, 
special  thickenings,  or  raised  processes,*  in  its  basal  portion.  Eyes 
prominent.    Intestine  very  long  5  ink-sac  smaU. 

Desmotetjthis  VerriU.    (See  p.  [125].) 

12.  Desmoteuthis  h7i>erborea  (Steenst.)  Yerrill.    (P.  [126].) 

13.  Desmoteuthis  tenera  Yerrill.    (P.  [216].) 

Taonius  Steenstrup  (restricted).    (See  p.  [129].) 

14.  Taonius pavo  (Les.)  Sfceenstmp.    (Seep.  [130].) 

MYOPSID^  D'Orbigny.    (See  p.  [131].) 

This  artificial  division  includes  two  very  diverse  groups,  which  not 

*  Of  these  organs  the  median  dorsal  one  is  larger  and  more  complicated  than  the 
others  (see  PI.  LY,  fig.  2dy  m ;  and  fig.  4a).  It  seems  to  me  probable  that  this  organ 
i^the  tme  homologne  of  the  foot  of  gastropods. 

S.  Miss.  69 ^28  *  ^  I 
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only  differ  widely  in  the  condition  of  the  eyes,  bnt  also  in  the  nature  of 
the  hectocotylization  of  the  arms,  and  in  anatomical  characters. 

To  one  of  the.se  groups,  containing  the  family  SepiolidoB^  I  propose  to 
apply  the  name  tSepiolidea. 

The  other  division,  Sepidea^  includes  the  families  Sepidce^  Loliginida^ 
Idioaepidddj  and  perhaps  Spirulidce;  but  the  latter  might,  perhaps,  be 
best  placed  with  several  fossil  forms  in  a  division  of  which  it  is  the  sole 
surviving  genus. 

SEPIDEA  VerrUL 

The  integument  extends  entirely  over  the  eye,  and  there  is  a  iH>re  in 
front  of  it.  Pupil  crescent-shaped.  Body  commonly  elongated.  Pen 
various,  rarely  absent,  usually  large,  broad-lanceolate  or  ovate,  either 
homy  or  calcareous  (spirally  coiled,  tubular,  and  chambered  in  SpirtUOf 
in  which  it  is  posteriorly  situated).  One  of  the  ventral  arms  of  the 
male  is  usually  hectocotylized. 

Mantle  usually  with  three  connective  cartilages,  rarely  with  one 
(dorsal)  or  three  muscular  commissures. 

Family  LOLIGINrD.a2.    (See  p.  [131].) 
LoLiao  Lamarck.    (See  p.  [131].) 

15.  Loligo  Pealei  Les.    (P.  [132].) 

16.  LoUgo  (LolUsanouIa)  brevia  Blainv.    (P.  [161].) 

Sbpiotetjthis  D'Orbig.    (See  p.  [163].) 

Sepioteuthis  Mpioidea  D'Orb.    (See  p.  [164].) 

SEPIOLroBA  Verrill. 

In  this  group  the  eye-lids  may  either  be  entirely  free  all  around,  or 
the  upper  one  may  be  attached  to  the  eye-ball.  Pupil  either  round  or 
crescent-shaped.  Body  short,  obtuse.  Fins  lateral,  separated.  Pen 
small  or  rudimentary,  sometimes  absent.  Sucker-rings  smooth.  Dorsal 
arms,  in  the  male,  usually  hectocotylized,  one  or  both. 

Family  SEPIOLID^.    (See  p.  [165].) 

Stoloteuthis  Verrill.    (See  p.  [165].) 

17.  Stx>loteuthla  leaooptera  VeiriH.    (P.  [165].) 

EossiA.    (Seep.  [167].) 

18.  Rossia  megaptera  Y.    (P.  [17.3].) 

19.  Rossia  Hyatti  Y.    (P.  [167].) 

20.  Rossia  sublevis  Y.    (P.  [170].) 

HETEBOTEUTftis  Gray.    (See  p.  [174].) 

21.  HeteroteuthltfteneraV.    (P.  [175].) 

Digitized  by  VjOOQlC 


[225]  CEPHALOPODS  OF  NORTHEASTEBN  .COAST  OF  AMERICA.      435 

Order  II.— OCTOPODA  Leach.     (See  p.  [177].) 
Family  PHIL0:5TEXID^  D'Orb.    (See  p.  [178].) 

Parasira  Steenst    (See  p.  [178].) 

Yidensk.  Meddel.  Natuxh.  Foreniog,  Kjobenhayn,  I860,  p.  333. 
22.  Paraiira  catenulata  Steenst.    (F,  [179].) 

Family  ABGONAUTID^  Cantr.    (See  p.  [182].) 
Argonaitta  Lmn6. 

2a  Argonanta  argo  Liim^.    (P.  [182].) 

Family  ALLOPOSID^  VerrilL    (See  p.  [180].) 

Alloposus  Verrill.   See  p.  [180].) 

24.  AUopoffos  mollis  Yenm.    (P.  [181].) 

FAaoLY  OOTOPODIDiB  D'Orb.    (See  p.  [183].) 
Octopus  Lam.    (See  p.  [185].) 

25.  Ootopas  Bairdli  YerriU.    (P.  [185].) 
2&  Ootopns  lentos  Yerrill.    (P.  [191].) 

27.  Ootopas  pisoatonim  yeirill.    (P.  [194].) 

28.  Ootc^nis  otesns  VeirilL    (P.  [193].) 
Ootopiis  ragosas  Boeo.    (P.  [195].) 
Octopus  ▼nlgaris  Lam.    (P.  [72].) 
Octopus  panotatas  Gabb.    (P.  [72].) 

Eledone  Leach.    (P.  [183].) 

29.  Bledona  Tomioosa  Yecrill.    (P.  [183].) 

Family  CIEEHOTETTTHIDiB  Keflt    (See  p.  [196].) 

Statjrotbuthis  VerrOl.    (P.  [196],) 
aa  Stanroteathls  syrtensls  YemlL    (P.  [196].)  . 


Digitized  by  VjOOQlC 


436  REPORT  OP  C0MMI8£I0NEB  OP  PISH  AND  FISHERIES.     [226] 


EXPLANATION  OP  THE  PLATES. 

All  the  fignreB  were  drawn  from  nature  by  Mr.  J.  H.  Emerfcon,  exo^t  wben  othe^ 
wise  stated. 

Plate  I. 

Pigore  1. — Arokiteuthis  Harveyi  (No.  5).    Head  and  aims ;  i  natural  size.    Prom  s  pho- 
tograph of  the  specimen  when  freshly  caught.    The  back  of  the  head  rests  npon  n  ( 
oar,  so  as  to  caase  the  beak  to  protrude,  while  the  arms  hang  down  in  a  rerened  * 
position.    The  diameter  of  the  bathing  tub  was  38.5  inches:  a,  left,  and  off  right  ; 
yentral  arms;  h^  left,  and  h*,  right  arms  of  the  third  pair;  o,  left,  and  &,  right  amu 
of  the  second  pair ;  d',  right  dorsal  arm,  mostly  concealed  behind  the  others ;  e,  kft, 
and  e't  right  tentacular-arms,  folded  several  times  over  the  oar ;  i  to  iv,  the  'oloh';  * 
i  to  ti,  the  'wrist' ;  ii  to  Hi,  the  part  bearing  large  suckeis;  Hi  to  iv,  the  termiDal  i 
division ;  o,  the  beak.  .| 

Pigure  2. — ^Part  of  the  body  and  caudal  fin  of  the  same  specimen ;  i  natural  size.  Fran  . 

a  photograph  made  at  the  same  time  with  the  preceding;  u,  mantle  cut  open;  I,  tip  <; 

of  tail ;  by  right,  and  I,  left  lateral  lobes  of  the  caudal  fin.  '| 

PlatbII.  \ 

Pigure  1. — Arokiteuthis  Harveyi.—X  restoration,  ^  natund  size,  baaed  oa  the  pte&d- 
ing  figures  and  on  the  specimens  received.    (See  note,  p.  9.) 

Plate  III, 

Pigure  1. — Arcikiteu(hi$  Harveyi  (No.  5).    Upper  mandible ;  natural  size. 
Pigure  2.— Lower  mandible  of  same ;  natural  size ;  lacks  a  small  pieoe  at  a. 
Pigure  3.^Posterior  part  of  the  'pen'  of  the  same  specimen;  i  natural  size.   Tlie 

dotted  lines  indicate  missing  parts. 
Pigures  4,  4a.—Arohiteutkii  Harveyi.    (Specimen  No.  4.)    The  two  sides  of  the  broken 

lower  mandibles;  natural  size. 
Pigures  1  and  2  were  drawn  by  Mr.  J.  H.  Blake,  from  the  alooholio  speoimens;  tgan 

3  was  restored  and  drawn  by  the  author ;  figures  4  and  4a  are  camera-drawings  by 

the  author. 

Plate  IV. 

Piguie  1. — ArohiteiUMB  Harveyi  (No.  4).  One  of  the  larger  suckers  from  the  tsntaeolar 

arms;  natural  size.    Prom  a  dried  specimen. 
Pigure  la.—- Portion  of  the  marginal  ring  of  the  same  sucker,  seen  fix>m  the  inside;  en- 
larged. 
Pigure  2.— The  same.  (No.  24.)    Distal  part  of  arm.    Front  view;  natural  size. 
Figure  2a. — The  same.    Front  view.    50th  sucker  of  2nd  pair  of  aims ;  enlarged  IS 

diameters.    The  marginal  scales  are  destroyed  on  one  side. 
Figure  3,  2a.—ArehiteiUhi$  Harveyi  Y.  (No.  2).    Homy  ring  of  one  of  the  margiBal 

suckers  of  the  club ;  3,  side  view ;  3a,  the  same,  front  view ;  enlarged  3  diametecs. 
Figure  A.^Arekiteuthii  Harveyi  (No.  5).    Suckers  of  tentacular-dub ;  side  ^ew,  nsto- 

ral  size;  a,  one  of  the  larger  suckers ;  h,  one  of  the  marginal  sucken. 
Figure  5.— The  same  specimen.    Homy  marginal  ring  of  one  of  the  suckers  torn  near 

the  base  of  ventral  arm;  enlarged  2  diameters. 
Figures  6  and  6a.— -The  same  specimen.    One  of  the  largest  and  least  oblique  of  the 

homy  rings  from  a  sucker  near  the  base  of  one  of  the  lateral  arms;  top  and  side 

views ;  enlaiged  li  diameters. 
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Fignies  7  and  7a.— The  same  speoimen.  One  of  the  rings  from  a  medium-sized  and 
more  obliqne  sucker  of  the  middle  portion  of  the  lateral  arms;  top  and  side  views; 
enlarged  I^  diameters. 

ilgnre  8. — The  same  specimen.  Another  ring  from  a  more  distal,  sciaUer,  and  more 
obliqne  sncker,  top  view;  enlarged  li  diameters. 

Figures  9  and  9a.— The  same  specimen.  One  of  the  homy  rings  from  one  of  the 
smooth-rimmed,  sessile,  connective  suckers  on  the  'wrist'  of  the  'dub'  of  the  ten- 
tacular arms ;  top  and  side  views ;  enlarged  3  diameters.     . 

Figures  10  and  10a.-^The  same  specimen.  One  of  the  small  suckers  from  the  distal 
portion  of  the  'club',  top  and  side  views ;  enlarged  3  diameters. 

Figure  11. — ^The  same  specimen.  Caudal  fin;  -f^  natural  size;  drawn  from  <the  pre- 
served specimen. 

Figures  4,  5  and  11  were  drawn  by  the  author,  also  figure  8,  which  is  a  camera^ 
drawing.    The  others  are  by  J.  H.  Emerton. 

PlatbV. 

figure  1. — ArchUeuthit  Sarveyi  V.  (No.  5).  Teel^  of  the  odontophore,  from  the  an- 
terior  portion;  enlarged  18  diameters;  a,  median;  h,  inner  lateral;  c and  d,  the  two 
outer  lateral  teeth ;  e,  marginal  plates.    Drawn  from  detached  teeth. 

Figure  2. — ^The  same  speoimen.  Teeth  from  farther  back,  on  the  dorsal  portion  of  the 
odontophore.    Lettering  as  in  fig.  1. 

Figure  3. — ^The  same  specimen.  Anterior  portion  of  odontophore,  showing  the  teeth 
nearly  in  their  natural  positions ;  enlarged  about  3  diameters. 

Figure  4.— The  same  specimen*  Portion  of  the  membrane  lining  the  palate,  showing 
the  teeth,  and  hard  granules  attached  to  it;  enlarged. 

Figure  4a. — ^The  same  specimen.  Two  of  the  grannies  from  the  membrane  lining  the 
mouth ;  enlarged  18  diameters. 

Figure  5.— The  same  specimen.  Another  portion  of  the  lining  membrane  of  the  pal- 
ate; enlarged. 

¥igaiee.—ArchUenthis  Harveyi  V.  (No.  24).  Teeth  of  odontophore;  a,  median;  6, 
inner-lateral ;  o,  &,  and  d,  from  two  outer  lateral  rows;  enlarged  about  24  diameters. 
Drawn  from  detached  teeth.  i 

Figure  7. — ^The  same  speoimen.  Portion  of  radula,  showing  most  of  three  transverse 
rows  of  teeth ;  enlarged  18  diameters. 

Rgure  8.— The  same  specimen.  Otolith ;  a,  side  view;  6,  front  view;  much  enlarged. 
All  the  figures  are  camera-drawings  by  the  author. 

Plate  VL 

Rgure  1. — ArckiteuikiB  Harveyi  V.  (No.  24).  Toung.  Pharynx  and  beak,  with  odon- 
tophore ;  0,  (Bsophagus ;  natural  size. 

Figure  2.— The  same.    Distal  part  of  tentacular-arm,  with  club ;  natural  size. 

Figures  3  and  3a.-— The  same.  Segment  from  distal  portion  of  left  arm  of  the  third 
pair  of  sessile  arms,  front  view ;  3a,  the  same,  side  view ;  natural  size. 

Figure 4.— The  same.  Basal  portion  of  right  arm,  of  second  pair.  Fiont  view; 
natural  size. 

platb  vn. 

Figure  X.^-An^iteuihit  prinwps  V.  Side  view.  Bestored  mostly  from  No.  13;  ^  natu- 
ral size. 

Figure  'i.^SthenoieitlhU  pteropu$  Y.  Side  view  of  the  specimen  from  Bermuda ;  i  natu- 
ral size. 

Figure  2a.— Caudal  fin  of  the  same  specimen.    Dorsal  view ;  i  natural  size. 
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puLTB  vin. 

Ardkiieuthia  prineep8  V.  (No.  14).  General  figure ;  from  the  recently  preeerved  sped- 
men ;  restored  in  acoordanee  with  the  measoiements  of  the  tn^y  oaoght  ^ed- 
men ;  ^  natural  size.    Drawn  by  the  author. 

Plate  IX. 

Figures  1  and  la. — ArdhiieuihU  prinoeps  VerriU  (No.  14).  A  marginal  ring  from  one 
of  the  large  suckers  of  the  tentacular-arm ;  1,  side  view,  enlarged  li  diameters;  Ic, 
portion  of  the  rim ;  enlarged  3  diameters. 

Figures  2  and  2a.— The  same  specimen.  One  of  the  medium-sized,  oblique  rings  of  a 
sucker  from  the  distal  part  of  a  sessile  arm ;  enlarged  1^  diameters ;  top  and  aide 
Tiews. 

Figures  3  and  4.— The  same.  Top  and  side  views  of  one  of  the  smaller  and  more  dis- 
tal rings,  from  a  sessile  arm;  enlarged  3  diameters. 

Figures  5  and  6.— The  same.  Top  and  side  views  of  a  complete  sucker,  with  ita  pedi- 
cel, from  the  middle  of  a  sessile  arm ;  enlarged  li  diameters. 

Figure  7. — The  same.  Top  view  of  one  of  the  smaller,  very  oblique,  distal  sucker- 
rings,  from  a  sessOe  arm ;  enlarged  3  diameters. 

Figure  8.^The  same.  Portion  of  the  homy  ring  of  a  medium-sized  sucker  from  the 
middle  of  a  sessile  arm;  top  view;  enlarged  6  diameters;  from  a  camera-drawing; 

Figure  9.^The  same.  Side  view  of  the  homy  ring  of  one  of  the  largest  and  least 
oblique  of  the  suckers  from  near  the  base  of  the  lateral  arms;  enlarged  1^  diam- 
eters. • 

Figure  lO.^The  same.  Side  view  of  the  homy  ring  of  one  of  the  marginal  sueken 
of  the  tentacular-club ;  enlarged  3  diameters. 

Figure  Ih—ArehiteutkU  prinoep$  (No.  13).  Portions  of  the  homy  ring  of  one  of  the 
large  suckers  of  the  tentacular-arm,  much  enlarged ;  a  and  5,  portions  of  the  mar^ 
gin,  from  the  outside;  o,  portion  seen  from  the  inside. 

Figures  8  and  11  are  camera-drawings  by  the  author;  all  the  others  are  by  J.  H. 
Emerton. 

Plate  X. 

Figure  1. — ArchUeutkis  prince^  Y.  (No.  14).  Caudal  fin  frttm  beneath ;  from  the  spec- 
imen a  few  days  after  it  had  been  placed  in  alcohol;  about  i  natural  size. 

Figure  2. —The  same  si>ecimen.  After  it  had  4>een  preserved  several  months  in  strong 
alcohol;  about  ^  natural  size. 

Figure  1  was  drawn  by  J.  B.  Holder,  M.  D. ;  figure  2  by  the  author. 

Plate  XI. 

Figure  1. — ArchitetUhis  princes  V.  (No.  10).    Upper  jaw;  natural  size. 

Figure  2.—- The  same.    Lower  Jaw;  the  dotted  line  shows  the  parts  that  are  jueseiit 

on  the  opposite  side. 
Figure  3,—^Architeuthis prinoeps  (No.  1).    Part  of  lower  jaw;  side  view;  natural  size. 
Figure  3a.— The  same.    Front  view ;  natural  size.    The  rest  of  this  beak  had  bees 

destroyed. 
Figures  1  and  2  were  drawn  by  the  author ;  figure  3  by  J.  H.  Emerton. 

Plate  XII. 

Figure  1. — ArohiteuikU  Hariin^i  Y.    Lower  mandible,  showing  the  anterior  portioa 

only;  natural  size. 
Figure  la. — ^The  same.    Section  of  a  sucker  from  a  sessile  arm  of  the  same  spednMo; 

16,  homy  ring  of  the  same;  natural  size.    After  Harting. 
figure  Ic— The  same.    Teeth  on  the  radula.    After  Harting. 
Figure  ^--^ArehUmOUB  dwz  Steenstrap.    Lower  mandible;  natural  size.    Copied  froa 

Harting's  figure^  after  Steenstrap. 
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Fig^me  3. — ArckiteuikU  manachus  Steenstnip  (Type  sj^ecimen).  Lower maDdible;  natu- 
ral size.    After  Steenstrnp. 

Figure  4. — Enoploteutkk  HarUngH  VenilL  Anterior  portion  of  jaws ;  natural  size. 
After  Harting. 

Figure  5. — Moroteuihis  roJfiuta  Yerrill.  Section  of  the  solid,  terminal  cone  of  the  pen ; 
natiiral  size. 

Plate  xm. 

Figure  1. — MoroieuihU  robusta  (Dall)  Y.  Side  view  of  one  of  the  specimens,  as  found 
On  the  beach ;  ^  natural  size. 

Figure  2.— The  same.  Dorsal  view.  The  dotted  lines  indicate  portions  of  the  arms 
that  had  been  destroyed;  ^  natural  size. 

Figure  3.^The  same.  Side  view  of  the  head  and  siphon,  with  the  anterior  part  of 
tha  mantle,  out  open ;  e,  the  eye ;  «,  siphon ;  o,  o',  o*',  the  three  nuchal  olfactory 
crests ;  c,  &,  &%  the  connective  cartilages  attaching  the  mantle  to  the  neck ;  c,  late- 
ral cartilage  of  mantle ;  &,  lateral  cartilage  at  base  of  siphon ;  o'*,  dorsal  cartilage 
of  neck;  m,  m',  cut  edge  of  mantle. 

Figure  4.— The  same.    The  entire  dorsal  '  pen ' ;  side  view ;  ^  natural  size. 

Figure  5. — ^The  same.    Ventral  view. 

Figure  6.— The  same.    A  portion  from  the  middle  of  the  '  pen ',  less  reduced. 

All  the  figures  were  made  from  the  fresh  specimens  by  Mr.  W.  H.  Dall. 

Plate  XIV. 

Figure  l,^Moroteuihi8  robuata  (Dall)  Verrill.  Odontophore ;  side  view ;  enlarged  3| 
diameters. 

Figure  2.— The  same.  Part  of  a  row  of  the  teeth  from  near  the  anterior  bend  of 
the  odontophore;-  enlarged  22  diameters;  o,  median  tooth,  front  view;  a',  side 
view  of  same ;  6,  first  lateral ;  5',  the  same,  side  view ;  o,  second  lateral,  front 
view;  d,  outer  lateral,  front  view. 

Figure  3. — The  same.   One  of  the  inner  lateral  teeth ,  side  view ;  enlarged  54  diameters. 

Figure  4. — ^The  same.    Median  tooth,  side  view ;  enlarged  54  diameters. 

Figure  5. — ^The  same.    Upper  mandible,  natural  size. 

Figure  6. — The  same.    Lower  mandible,  natural  size. 

Figure  7. — ^The  same.  Anterior  end  of  terminal  cone,  showing  a  portion  of  the  post- 
erior end  of  the  ' pen'  inserted  into  it;  i  natural  size. 

Figure  8. — ^The  same.  Section  of  a  ventral  arm,  close  to  the  base;  natural  size;  a', 
one  of  the  suckers,  side  view ;  h  and  l/,  marginal  membranes ;  o,  crest  or  mem- 
brane along  outer  angle ;  e,  median  vein,  near  inner  surface. 

Figures  1  to  4  are  camera-drawings  by  the  author;  the  rest  are  by  J.  H.  Emerton. 

Plate  XV. 

Figure  h^Lestoteuthia  Fahrioii  Verrill.    Young.    Pen ;  enlarged  2  diameters.    Copied 

from  G.  O.  Sars  as  6(maiu9  atMsnus, 
Figure  la.— The  same.    Part  of  odontophore.    Copied  from  G.  O.  Sars. 
Figure  1(. — ^The  same.    Portion  of  tentacular  club,  front  view;  enlarged.    Copied 

ftom  G.  O.  Sars. 
Figure  2. — The  same.   Toung.    General  figure,  dorsal  view;  enlarged  2  diameters 

From  an  American  example. 
Figures  2a,  2b, — ^The  same.    Front  and  side  views  of  one  of  the  suckers  from  the  outei 

rows  of  a  lateral  arm  of  the  same  specimen. 
Figures  2o,  2d. — The  same.    Front  and  side  views  of  a  hook-sucker  from  the  median 

rows  of  the  same  arm. 
Figure  Z.—Lesioteuthia  Fabridi  Verrill  {CheloteuthU  rapax).    Club  of  tentacular  arm, 

front  view ;  enlarged  2  diameters.    The  homy  hooks  are  lost  from  the  claws  a,  a', 

of* ;  bf  c,  small  lateral  suckers ;  <f,  d',  small  suckers  of  distal  portion ;  e,  e',  conneo- 

tire  suckers  and  tubercles. 
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Figure  3a.— The  same  specimen.  One  of  the  raokers  corresponding  to  o  of  figure  1, 
front  view ;  mnch  enlarged. 

Figure  Zb, — The  same  specimen.    A  small  sucker,  corresponding  to  d  of  figure  1. 

Figures  So,  3(2.— The  same  specimen.  Front  and  side  views  of  one  of  the  olawsy  with 
its  enclosed  homy  hook  or '  nail  \  from  the  middle  of  a  lateral  arm ;  enlarged  8  diam- 
eters. 

Figure  3e. — ^The  same  specimen.  Connective  oartilage  from  base  of  siphon^  ihmt 
view ;  enlarged  2  diameters* 

Figure  3/.— The  same  specimen.    Beak  and  pharynx,  side  view ;  enlarged  2  diameteca. 

Figure  4.— The  same  specimen.    Teeth  of  the  odontophore ;  enlarged  22  diameten. 

Figure  5. — Etioploieuthia  Sariinffii  VerrilL  Two  hooks,  a,  b,  from  the  anus,  side  views ; 
0,  d,  median  and  lateral  teeth  of  the  odontophore.    Aiter  Harting. 

Figure  6. — Onychoteuikis  Bankaii,  One  of  the  large  hooks  from  the  middle  of  the  dab ; 
a,  side  view ;  of,  front  view ;  h,  h',  corresponding  views  of  one  of  the  smaller  hodcs 
of  the  club ;  o,  side  view;  </,  firont  view  of  homy  ring  from  one  of  the  small  suck- 
ers in  the  proximal  cluster  of  connective  suckers  and  tubercles  of  the  club ;  enlarged 
6  diameters. 

Plate  XVI. 

Figure  1. — Sthenoteuthia  megaptera  YerrilL  Type  specimen.  Body  seen  from  beneath ; 
^  natural  size;  from  the  alcoholic  specimen. 

Figure  2. — ^The  same  specimen.  Part  of  the  membrane  lining  the  palate ;  enlarged  8 
diameters;  a  and  b  are  from  different  places. 

Figure  3. — The  same  specimen.  A  single  row  of  teeth  from  the  odontophore ;  enlarged 
8  diameters. 

Figure  4.— The  same  specimen.  Teeth  from  the  odontophore;  enlarged  16  diameteis; 
a,  two  median  teeth;  b,  inner  lateral  teeth;  c  and  d,  teeth  of  the  two  outer  lateral 
rows.    Drawn  from  the  detached  teeth. 

Figure  5. — ^The  same  specimen.  Two  of  the  outer  lateral  teeth,  profile  view ;  enlarged 
16  diameters. 

Figure  6.— The  same  specimen.  Several  lateral  teeth  in  their  natural  eequeooe; 
enlarged  16  diameters. 

Figure  7.— The  same  specimen.  Two  teeth  from  the  next  to  the  outer  row;  enlarged 
16  diameters. 

figures  8  and  8a. — ^The  same  specimen.  Twenty-second  sucker  of  a  ventral  am; 
front  and  side  views,  enlarged  2  diameters. 

Figure  9.— The  same  specimen.  One  of  the  largest  suckers  from  the  club  of  the  ten- 
tacular arm ;  front  view;  enlarged  2  diameters. 

Figure  10.  SthenoteutkU  megaptera  V.  from  Gteorge's  Bank.  Large  sucker  from  the  ten- 
tacular club,  front  view ;  enlarged  2  diameters. 

Figures  8,  8a,  and  9  are  by  J.  H.  Emerton;  the  others  are  by  the  author;  2  to  7  are 
camera-drawings. 

Plate  XVn. 

Figure  h^SthenoteuthiB  megaptera  VerriU,  from  George's  Bank.  Beak  and  inner  buccal 
membrane,  front  view;  natural  size. 

Figure  2,— The  same.  Another  specimen.  Side  view  of  jaws  and  odontophore;  nat- 
ural size. 

Figure  Z,—'8ihenoteuthi»  pteropue  Verrill,  from  Bermuda.  Jaws;  a,  upper;  b,  low«r 
mandible;  natural  size. 

Figure 4. — The  same  specimen.  Isolated  teeth  from  odontophore;  enlarged  25  diame- 
ters; a,  median  teeth,  front  view;  b,  inner  lateral ;  c,  middle  lateral;  d,  outer  lateral 
tooth. 

Figure  5. — The  same  specimen.    Anterior  end  of  the  pen;  natural  siiEe. 

Figure  5a. — ^Posterior  end  of  the  same  pen. 
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figure  6. — ^The  same  specimen.  ConneotiTe  cartilage  from  the  base  of  the  siphon ; 
natnialsize. 

flgnre  7.— The  same  specimen.  TransTerse  sections  of  some  of  the  arms ;  a,  of  dorsal ; 
h,  of  second  pair;  o,  of  third  pair;  natoral  size.    The  sackers  are  omitted. 

figure  8.— The  tome  specimen.  Rings  of  Backers  of  the  sessile  arms,  enlarged  2  diam- 
eters ;  a,  a',  side  and  front  yiews  of  the  15th  and  13th  suckers  of  a  ventral  arm ;  h,  V, 
side  and  fixmt  view  of  one  of  the  largest  suckers  of  a  lateral  arm ;  o,  &,  side  and 
fix>nt  views  of  one  of  the  larger  suckers  of  a  donal  arm. 

Figure  9. — ^The  same  specimen.  Part  of  the  border  of  one  of  the  larger  suckers  (12th) 
of  the  second  pair  of  arms ;  moie  enlarged,  showing  part  of  the  dentate  edge  of  the 
homy  ring,  with  a  portion  of  the  circle  of  small  plates,  attached  to  the  membranous 
border. 

Figures  4  and  7  are  by  the  author ;  fig.  4  is  a  camera-lucida  drawing. 

Plate  XVIII. 

Figure  1,  la. — Ommaatrephes  illeoebroeut  V.    Toang  male  from  Provincetown,  Mass. 

General  figure  of  ventral  side;  f  natural  size;  la,  club  of  the  right  tentacular  arm, 

front  view;  If  natural  size. 
Figure  2.-— The  same.    Club  and  part  of  tentacular  arm,  of  a  larger  feihale  specimen ; 

enlarged  If  diameters. 
Figure  3,  3a.— The  same.    Hectocotylized  right  ventral  arm  of  a  large  male  specimen, 

from  Eastport,  Me.,  showing  the  sexnal  modification  of  the  suckers  and  their 

peduncles  toward  ihe  end  of  the  arm;  3a,  transverse  section  of  the  modified  por- 

tion  of  the  same. 
Figure  4.— ^The  same.    Pen  of  a  young  BX)ecimen ;  f  natural  size, 
figures  5  and  5a.— The  same.    Side  and  front  views  of  a  large  sucker  of  the  lateral 

arms;  enlarged  i  diameters, 
figures  6  and  6a.— ^The  same.    Side  and  front  views  of  a  smaller  distal  sucker  of  the 

lateral  arms ;  enlarged  }  diameter. 
Figure  7. — ^The  same.     9  •    Side  view  of  the  homy  ring  of  one  of  the  largest  suckers 

of  the  club;  enlarged  3|  diameters. 
Figure  8.^The  same.    From  Eastport,  Me.    Part  of  the  teeth  of  the  odontophore,  in 

their  natural  positions;  enlarged  10 diameters;  a,  median  teeth;  h  and  &',  inner  lat- 
eral teeth ;  o,  middle  lateral  teeth;  d,  outer  lateral  teeth. 

-^  Plate  XIX. 

Figure  1. — OmmoBtrephea  illeoebro^ua,  Male,  i  natural  size.  Opened  qu  the  ventral  side. 
The  x>eritoneal  membrane,  most  of  the  renal  organs  on  the  right  side,  and  the  repro- 
ductive organs,  except  the  testicle  (t),  have  been  removed.  M,  mantle  cut  open; 
F,  caudal  fin;  P,  posterior  part  of  pen;  S,  stomach;  S',  coBcal  lobe;  H,  systemic 
heart;  o,  the  eye;  h,  olfactory  or  nuchal  crests ;  d,  siphon ;  /,  /,  connective  cartilages 
on  the  base  of  the  siphon;  f,  f,  connective  cartilages  of  the  mantle,  which  fit  into 
/,/;  m',  lateral  muscles  of  neck;  g,  g,  giUs;  l,  liver;  i,  ink-sac;  h,  intestine  or  rec- 
tmn ;  ao,  anterior  aorta,  going  to  head ;  ho,  efferent  branchial  vessel ;  o,  median  ven- 
tral artery  of  mantle;  o',  o',  lateral  arteries  going  to  mantle  and  fins ;  a  ti,  branchial 
auricles;  vo,  anterior  vena-cava;  vo",  posteriorvena-cavaof  left  side  (the  right  one 
has  been  removed);  r  r,  saccular  ventral  renal  organs;  r',  more  compact  glandular 
(renal)  organ,  connected  with  the  posterior  vena&-cavsd;  t,  testicle  or  spermary ;  j>", 
hooded  posterior  tip  of  pen,  inclosing  the  end  of  the  spermary.  From  an  alcoholic 
specimen. 

Figure  2. — The  same.   Jaws ;  enlarged  1^  diameters ;  a,  superior ;  h,  inferior  mandible. 

Figure  3. — ^The  same.  Part  of  the  teeth  of  the  odontophore  in  their  natural  positions, 
enlarged  25  diameters;  a,  median  teeth;  h  and  V,  inner  lateral  teeth;  o,  middle  lat- 
eral teeth;  d,  outer  lateral  teeth. 


Digitized  by  VjOOQlC 


442         REPORT  OP  COMMISSIONER  OP  PISH  AND  FISHERIES.     [232] 

Figoie  4.~Tlie  same.  Side  yiew  of  the  head  and  siphon,  after  lemoTal  of  part  of  the 
mantle/  f  natural  size;  1,  %  3,  4,  bases  of  Ist  to  4th  pairs  of  sessile  arms;  t  Oy  base  of 
tentacular  arm;  m,  mantle;  h, }/,  olfactory  crests  around  the  ear;  dy  siphon;  /,/, 
one  of  the  connective  cartilages  for  attaching  it  to  the  mantle. 

Pigure  4a.— The  same.  Lateral  connectiTe  cartilage,  «,  on  the  inside  of  the  mantle, 
which  fits  closely  into  the  cartilage  pit  (/)  on  the  base  of  the  siphon. 

Pigures  5  and  5a.— The  same.  Side  and  fix>nt  views  of  one  of  the  larger  suckers  of 
the  lateral  arms;  enlarged  4  diameters. 

Figures  6  and  6a.— The  same.  Side  and  front  views  of  a  smaller  distal  eiacker  of  the 
lateral  arms;  enlarged  4  diameters. 

Pigure  3  is  from  a  camera-luoida  drawing  by  the  author. 

PlATE  XX. 

Figure  1. — Ommasirephes  illeoebro9U8  Verrill.  Female ;  less  than  natural  size.  Letter- 
ing as  in  Plate  19,  figure  1,  with  the  following  additional  letters:  &",  lower  nuchal 
facet,  with  the  auditory  pore;  u,  urethreal  openings  in  the  peritoneal  membrane, 
communicating  between  the  giU-cavity  and  the  visceral  cavity,  containing  tlie  renal 
organs,  r,r;  v  &,  lateral  palUal  veins,  or  ven»-cav8B;  o  v,  ovary;  od^odfj  right  and 
left  oviducts ;  o  p,  the  anterior  opening ;  o  x,  x  x,  nidamental  glands. 

Pigure  2. — LoUgo  PeaJei,  var.  pallida.  Anatomy  of  the  alimentary  canal,  dc«. ;  f  nat- 
ural size.  The  organs  are  shown  nearly  in  a  dorsal  view,  except  the  jawa,  which 
are  viewed  from  the  side  and  in  section ;  J>  m,  buccal  membrane ;  «  m,  section  of  supe- 
rior mandible;  i  m,  of  inferior  mandible;  o  d,  of  odontophore,  with  teeth ;  o  CjO^, 
oesophagus;  8  g,  salivary  glands;  8  (2,  salivary  duct;  g  Z,  subcesophageal  ganglion; 
1 1,  liver;  ao,  ao,  anterior  aorta,  running  parallel  with  the  cesophagus  along  and 
through  the  liver;  S,  first  stomach ;  S',  second  stomach  or  ccecal  appendage ;  S",  third 
stomach,  strongly  pUoated  within;  ft,  intestine  or  rectum ;  h\  taxsl  orifice  and  papil- 
Isd;  i,  ink-sac;  »',  orifice  of  its  duct;  H,  ventricular  heart;  ho,  cut  end  of  one  of 
the  branchio-oardiac  vessels;  g  o,  genital  artery,  going  to  testicle;  #0,  «o,  branches 
of  gastric  artery;  t,  testicle  or  spermary;  v  d,  vas  deferens;  p  r,  prostate  gland  and 
vesiculffi  seminales;  8  8,  spermatophore-sac;  p,  'x»enis'  or  efferent  duct. 

PULTE  XXI. 

Figure  1. — MastigoieuiMs  AgassUii  VerriU.    Dorsal  view ;  slightly  enlarged. 
Pigure  V). — ^The  same.    Pen ;  ventral  yiew ;  enlarged  2  diameters. 
Pigure  Ic. — ^The  same.    Side  view  of  the  same  pen. 

Plate  XXII. 

Pigure  l,^Calliieuthi8  rever8a  Verrill.    Ventral  view ;  natural  size. 

Pigure  la. — The  same.  Beak,  buccal  membranes  and  base  of  arms;  front  view ;  nat- 
ural size. 

Pigure  1&.— The  same.    One  of  the  larger  suckers  from  a  lateral  arm ;  much  enlarged. 

Pigure  lo. — ^The  same.    Pen ;  ventral  view ;  somewhat  enlarged. 

Pigure  2,—Ma8tigoteuthi8  Agassmi  Verrill.  Front  view  of  the  beak,  buccal  mem- 
branes (b,  d),  and  bases  of  the  arms;  enlarged  2  diameters. 

Pigure  2a. — ^The  same.  Side  view  of  head,  siphon,  and  anterior  part  of  mantle, 
showing  the  cartilage  (c),  on  the  inner  surface  of  the  mantle,  which  interlocks  with 
&  on  the  base  of  the  siphon ;  «,  olfactory  (f )  papilla  near  the  ear ;  p,  an  aquiferons 
pore  (T) ;  «,  siphon ;  t  a,  base  of  tentacular  arms ;  1,  2,  3,  4,  bases  of  corresponding 
pairs  of  arms. 

Figure  25.— The  same.  Portion  from  near  the  end  of  one  of  the  tentacular  arms ;  en- 
larged 16  diameters. 

Pigure  2c. — The  same.  Suckers  from  the  tentacular  arm;  much  enlarged;  a,  side 
view ;  o'  and  a",  front  views. 
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Figure  2^— The  same.  One  of  the  sackere  from  the  middle  of  a  lateral  arm ;  front 
view ;  much  enlaced. 

Figure  2d.— The  same.  Three  rows  of  teeth  on  the  radola,  in  their  natural  posi- 
tions; enlarged  neatly  50  diameters.* 

Plate  XXm. 

HUUoieuihia  CollinsU  YemlL  Side  view  of  the  head  and  aims;  from  the  preserved 
specimen ;  }  natural  size.    Drawn  by  J.  H.  Emerton. 

Plate  XXTV. 

Figure  l,—DeamoteuiM»  hpperbana  V.    Ventral  view  of  a  female ;  ^  natural  size. 

Figure  2.—- The  same  specimen.  Dorsal  view  of  the  head  and  arms.  Part  of  the  arms 
are  imperfect. 

Figure  2a.— The  same.    One  of  the  arms,  left  of  the  third  pair ;  natural  size. 

Figure  25.- The  same.  One  of  the  larger  suckers  from  the  middle  of  third  pair  of 
arms ;  front  view;  enlarged  8  diameters. 

Figure  3. — Hutioteuihii  ColUnaH  Y.  Original  type.  One  of  the  tentacular  arms; 
front  view ;  f  natural  size. 

figure  4. — ^Beak  of  the  same  specimen ;  a,  upper;  h,  lower  mandible ;  natural  size. 

figure  5.— Suckers  of  the  same  specimen ;  a,  side,  and  a*,  front  view  of  one  of  the 
larger  suckers  of  lateral  arm ;  h,  side,  and  V,  front  view  of  a  distal  sucker;  enlarged 
2^  diameters. 

Figure  6.— The  same  specimen.  Teeth  of  the  odontophore ;  isolated  and  enlarged  25 
diameters;  a,  median;  h,  inner  lateral;  o,  and  d,  outer  laterals ;  e,  marginal  plate ; 
h,  g,  and  /,  other  views  of  the  lateral  teeth.  The  teeth  are  not  drawn  in  their  natu- 
ral positions. 

Figure  7.— The  same  specimen.    Teeth  on  the  radula  in  their  natural  positions;  en- 
larged 22  diameters. 
Figure  6  is  from  a  camera-lucida  drawing  by  the  author. 

Plate  XXV. 

figure  l.-^DeamoteuUMB  hypohorea  VerriU.  Female ;  about  i  natural  size.  Specimen 
opened  on  the  ventral  side.  M,  mantle ;  F,  caudal  fin ;  P,  P'^  posterior  part  of  pen ; 
e,  0,  eyes ;  d,  siphon ;  d  o,  aperture  of  same ;  d",  base  and  posterior  entrance  of  same ; 
/',  commissure  attaching  the  siphon  to  the  mantie  laterally;  g,  g,  gills;  i,  ink-sac ; 
S'y  first  stomach,  or  gizzard;  8,  S,  lobes  of  stomach;  S'',  ccecal  lobe;  Z,  I,  long,  tu- 
bular intestine,  plicated  within,  and  with  clusters  of  follicular  glands  externally 
along  the  sides;  h,  rectum;  /,  liver;  H,  systemic  heart  or  ventricle;  ho,  branchial 
effiBrent  vessels ;  a,  «,  branchial  auricles ;  v  o",  posterior  vena-cava ;  r*,  renal  or- 
gans ;  ov,  ovary ;  o  v',  some  ovules  larger  than  the  rest ;  op,  op*,  right  and  left  ovi- 
ducts; ^,  nidamental  glands  of  the  oviducts ;  xx,xif,  accessory  nidamental  glands. 
From  a  somewhat  mutilated  specimen. 

Figure  la. — ^The  same.    Pen ;  ventral  view ;  ^  natural  size. 

Plate  XXVL 

Figure  l.-^Loligo  Pealei  Lesueur.  Female  from  Vineyard  Sound.  Ventral  view ;  f 
natural  size;  1,  dorsal  arms;  2,  3,  2d  and  3d  lateral  arms ;  4,  ventral  arms;  t,  ten- 
tacular arms;  a,  ventral  olfactory  crests  around  the  ear ;  e,  eye ;  p,  aquiferous  pore; 
8,  siphon. 

Figure  2. — The  same.    Tentacular  ainn  of  a  large  male ;  enlarged  H  diameters. 

Figures  3,  3a.— Front  and  side  views  of  the  hectocotylized  left  ventral  arm  of  a  male, 
showing  the  sexual  modificatfons  of  the  suckers  and  their  peduncles,  toward  the 
tip ;  enlarged  1^  diameters. 
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Figure  4.— The  same.  Femala ;  front  view  of  the  beak  and  buooal  membranes;  nst- 
oral  size ;  m,  mandibles;  /,  inner  fold ;  e,  second  fold  of  the  baocal  membiane;  c, 
dorsal;  h,  e,  lateral;  d,  ventral  angles  <k  the  ontcr  bnceal  membiane^  withtibeir 
small  Backers ;  $,  i>ecaliar  horseshoe-shaped  tubercle,  Idr  the  attachment  of  the  qpsr- 
matophores  daring  copolation. 

PuLTE  xxvn. 

Figore  1. — Loligo  PedUif  var.  horealis.  Female  specimen,  from  Annisqaam,  Mass.  P^; 
nataral  size.    Represented  as  flattened  to  show  the  frill  width  of  the  thin  portion. 

Figare  2.— Loligo  Pealei  Les.  Female  specimen,  ftt>m  Vineyard  Soond.  Pen ;  natu- 
ral size ;  represented  as  before  in  the  same  manner. 

Figare  3. — ^Tbe  .same.  Pen  of  a  yoang  specimen  from  Yineyard  Soond ;  nataral  rin. 
Represented  in  the  same  way. 

Figare  4. — ^The  same.  Pen  of  a  male ;  f  nataral  siae.  Viewed  in  the  same  mnner 
as  figaree  1  and  2. 

Figare  4a.— The  same.    Pea ;  side  view  of  tip ;  enlarged. 

Figare  S.— Loligo  GoJU  IVOrb.    Pen ;  f  nataral  size. 

PuLTB  xxvin. 

Figare  1. — Loligo  Pedleif  var.  pallida  Verrill.    Male,  from  Anaonia,  N.  T.     DomI 

view ;  aboat  i  nataral  size. 
Figare  2.— The  same.    Pen;  aboat  ^  nataral  size. 
Figare  3.— The  same.    Male.    Sackers  enlarged  3  diameters ;  }/,  iront  view  of  tenth, 

from  third  arm ;  h,  side  view  of  the  same ;  c,  side  view  of  the  homy  ring  of  the 

fifth  large  sncker  of  the  tentacnlar  dab ;  </,  fit>nt  view  of  the  same. 
Figare  4.— The  same.    Female.    Sackers :   a,   lateral,  and  a',  front  view  of  tenth 

sncker  from  the  third  pair  of  arms ;  «,  side,  and  e',  frx>nt  view  of  the  fifth  large 

Backer  of  the  tentacalar  arm ;  enlarged  ^  diameters. 
Figare  5. — ^The  same.    Upper  mandible :  a,  rostram  or  tip  of  the  beak ;  h,  the  notch; 

0,  the  inner  end  of  ala ;  d,  the  frontal  lamina ;  «,  the  palatine  lamina ;  a  b,  the  en^ 

ting  edge  of  beak ;  h  o,  anterior  or  catting  edge  of  ala. 
Figare  5a. — ^The  same.    Lower  mandible :  a,  rostrum ;  a  by  catting  edge ;  b  o,  anterior 

edge  of  ala ;  d,  mentnm'or  chin ;  e,  gnlar  lamina. 
Figare  6.— The  same.    Part  of  the  teeth  of  the  odontophore ;  enlarged  50  di«neteis; 

Oy  median  tooth,  front  view;  o,  next  to  enter  lateral  teeth ;  d,  oater  lateral  tee^; 

0,  marginal  plates ;  all  are  in  their  nataral  positions,  except  a. 
Figure  7.— The  same.    Portion  of  the  radnla ;  enlarged  22  diameters. 
Figare  S.-— loligo  PedUL    Portion  of  the  radola ;  enlarged  about  20  diameters. 
Figures  9,  Oa.— The  same.    Male ;  side  and  front  views  of  the  homy  ring  of  (»e  of 

the  marginal  suckers  of  the  tentacular  dub ;  enlarged  10  diameters. 
Figure  10.— -Teeth  on  the  lining  membrane  of  the  palate ;  enlarged  25  diameters. 
Figure  11. — ChiroteuthU  laoertOBo,    One  of  the  tentacular  suckers;  fumt  view;  m- 

larged  75  diameters. 
Figure  llo.— The  same  sucker,  with  pedicel;  fit>nt  view ;  enlarged  22  diameters. 
Figures  5  and  5a  were  drawn  by  the  author;  figure  9  was  drawn  by  J.  H.  Blake, 
frx>m  nature;  the  rest,  by  J.  H.  Emerton. 

Plate  XXEL 

Figure  1. — Loligo  PeaUi,  var.  pallida.  Male.  Ventral  view ;  about  f  natural  size. 
The  mantle  has  been  cut  open,  a  little  to  one  side  of  the  median  line ;  most  of  the 
peritoneal  membrane  has  been  removed.  C,  lower  side  of  head ;  M,  mantle ;  F, 
caudal  fin ;  a,  lachrymal  pore ;  a',  muscles ;  6,  olfactory  crests ;  c,  eye ;  d,  siphon, 
cut  open ;  d",  cavity  of  siphon ;  «,  valve  of  siphon ;  /,  one  of  the  connective  carti- 
lages of  the  siphon ;  /,  one  of  the  connective  cartilages  of  the  mantle,  in  the  fom 
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of  a  ridge,  fitting  into  the  dphonal  cartilage;  g,  left  gill ;  h,  reotnm ;  V,  termina- 
tion of  the  intestine  or  leotom;  i,  ink-eac;  i',  daet  of  ink-eao;  I,  portion  of  liver, 
in  position ;  m\  mf,  mnBOolar  colonms  connecting  the  head  and  siphon  with  dorsal 
{portion  of  the  body ;  H,  systemic  heart,  or  ventricle,  crossed  by  the  artery  of  the 
ink-sac ;  a  o,  bnlbons  base  of  anterior  aorta ;  o,  ventral  pallial  artery,  or  median 
branch  of  the  iK)sterior  aorta,  supplying  the  ventral  parts  of  the  mantle ;  o',  one  of 
the  candal  arteries  or  lateral  branches  of  the  posterior  aorta  going  to  the  caudal  fin 
and  posterior  parts,  of  the  mantle;  an,  an,  branchial  auricles;  h  v,  afferent  vessel 
going  to  the  gills ;  b  o,  efferent  branchial  vessels,  returning  the  blood  to  the  ventri- 
cle, their  swollen  basal  portions  acting  as  auricles ;  v  o,  anterior  vena-cava ;  r,  r, 
ventral  renal  organs,  two  ventral  saccidated  branches  of  the  vena-cava  (on  the  left 
side,  the  vein  frouT  tiie  ink-sac  and  rectum  is  shown) ;  r',  r*,  two  pyriform  renal  or- 
gans, or  sacculated  and  glandular  portions  of  the  posterior  venss-oavm,  directly  con- 
nected with  r,  r;  v,  v  c',  lateral  pallial  veins,  going  to  the  dorsal  sacculated  divi- 
sions of  the  vensB-cav8D;  vo",  ro",  two  posterior  vensB-cav®,  returning  from  the 
caudal  fin  and  mantle ;  S,  the  first  stomach,  or  gizzard ;  S',  large,  saccular  coDcal  ap- 
pendage of  the  stomach ;  S'',  glandular,  plicated  stomach,  in  continuation  with  the 
anterior  portion  of  S' ;  i,  spermary  or  testicle ;  p  r,  prostate  gland,  with  the  vesi- 
onle-seminales  and  spermatophore-sae ;  ji,  efferent  sperm-duct  or  'penis';  P,  pos- 
terior portion  of  the  pen. 

Hgnre  2.— The  same.  Dorsal  view  of  the  reproduotive  organs,  part  of  the  repal  or- 
gans, heart,  etc.,  dissected  out.  The  lettering  is  as  in  figure  1,  with  the  following 
additions:  vd,vd%  vas-deferens,  closely  folded  upon  itself;  v«,  vesiculse-seminales;' 
9S,  8permatophore-sao ;  j)o,  genital  artery;  go,  spermatic  artery  and  vein;  p  ty  part 
of  x>critoneal  membrane. 

Figure  Z.—LoUgo  PeoM.  Female  in  the  breeding  season.  Oviduct,  filled  with  ova,  dis- 
sected out.  Ventral  view,  about  i  natural  size ;  v  o,  commencement  of  convoluted, 
thin  membranous  portion  of  oviduct ;  o  d,  entrance  to  glandular  portion ;  o  d',  gland- 
ular portion  of  oviduct,  surrounded  by  the  large,  laminated  gland,  x'j  the  arterial 
vessels  of  which  have  been  iiijected ;  opy  orifice  of  the  oviduct. 

Figure  3a.^The  same  specimen,  seen  from  the  dorsal  side. 
Figures  2,  3  and  3a  are  from  drawings  by  the  author. 

Plate  XXX. 

Figure  1.7-Xo%o  PedM,  Embryo  taken  from  the  eggy  ventral  view,  much  enlarged ; 
Oy  Oy  a,  ventral  arms,  tentacular  arms,  and  third  pair  of  sessile  arms ;  o,  c,  eyes  on 
stout  i>eduncle8  or  lobes  from  the  sides  of  the  head ;  m,  mantle-edge ;  h,  branchial 
auricles;  y,  unabsorbed  yolk-mass. 

Figore  2. — ^The  same.  An  embryo,  within  the  egg,  somewhat  more  advanced  than 
figure  2,  side  view,  less  enlarged.  The  lettering  is  as  in  figure  2,  with  the  follow- 
ing additions:  a',  second  pair  of  arms;  a",  third  pair;  a***y  tentacular  arms ;  a"", 
▼entral  arms;  «,  orifice  of  siphon;  o,  otoliths;  /,  rudimentary  caudal  fins.  Chro- 
matophores  are  developed  on  the  mantle. 

Figure  3.— The  same.  An  embryo  at  the  period  of  hatching.  Ventral  view,  enlarged 
about  15  diameters.  The  yolk-sac  (y)  is  nearly  absorbed ;  tfi,  third  pair  of  sessile 
arms;  t  a,  tentacular  arms ;  vo,  ventral  arms;  by  beak;  2,  odoncophore ;  r,  teeth  on 
the  radula ;  «,  siphon ;  o  ^  otolitii;  m,  mantle ;  /,  caudal  fin ;  g,  g*y  gills ;  iy  ink-sac ; 
<,  rectum ;  V,  V,  branchial  auricles ;  u,  Wy  rudiments  of  the  stomach. 

Figure  4.~The  same.  Young,  Jus\  hatched,  seen  as  a  transparent  object,  enlarged 
6 diameters;  from  a  specimen  raised  from  the  eggs  at  Newport,  R.  I.,  August 
5th.  Ventral  view;  a',  the  third  pair  of  arms;  i  a,  tentacular  arms;  vo,  ven- 
tral Mrms ;  the  suckers  show  on  f  a,  the  tentacular  arms ;  by  the  beak ;  2,  odontophore ; 
«,  the  eye;  /,  caudal  fin;  ^,  gill;  Ky  ventricle  of  the  heart;  V,  h',  branchial  auri- 
cles; i,  ink-bag;  m,  mantle;  o  ty  otoliths;  «,  siphon ;  tfy  base  of  siphon ;  t,  end  of  in- 
testine; «,  stomach;  y,  portion  of  yolk-sac,  not  yet  absorbed.  The  chromatophores 
are  omitted. 
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Figure  5.~The  same.    A  somewhat  older  larva,  taken  Bwimming  at  the  soifkoe. 

Dorsal  view;  enlarged  abont  7  diameters.    The  dorsal  arms  are  still  very  finutll; 

the  tentacular  arms  are  much  the  largest;  the  cbromatophores  are  large  and  sym- 

metricallj  arranged,  but  only  a  part  of  them  are  shown  in  the  figure ;  tke  caadal 

fins  do  not  reach  the  posterior  end. 
Figure  6. — ^The  same.    Toung  female.    Dorsal  view  of  a  specimen  taken  at  Newport, 

R.  I.,  in  August.    Enlarged  2  cUameters.    From  a  fresh  specimen. 
Figure  7. —The  same.    One  of  the  egg-capsules,  slightly  enlarged. 
Figure  8. — ^The  same.    A  yery  young  embryo,  earlier  than  figure  1;  dorsal  yiew;  a, 

rudiments  of  the  arms;  o,  otoliths;  a,  inner  folds  of  the  siphon ;  g,  rudiments  of  the 

gills;  Oy  << eye-stalks,"  or  swellings  of  the  sides  of  the  head;  «,  mantle;  pj  sheU- 

area;  y,  yolk. 
Figures  1  and  2  aro  from  camera-drawings  by  the  author;  figure  8  is  copied fiom 
Brooks;  the  rest  are  by  J.  H.  Emerton. 

Plate  XXXI. 

Figure  1. — LoUgo  PeaUL  Portion  of  middle  of  club,  showing  the  four  rows  of  rock- 
ers; enlarged  4  diameters.    From  an  individual  having  larger  suckers  than  nsnsL 

Figure  2. —The  same.  Portion  of  the  middle  of  the  tentacular  club  of  a  spediiMD 
from  the  same  lot  and  of  nearly  the  same  size  as  figure  1,  but  having  small  tentaeo- 
lar  suckers;  enlarged  4  diameters ;  a,  a',  largest  median  suckers;  b,  V,  lateral  snek- 
ers. 

Figure  3. — ^The  same.  Portion  of  the  homy  ring  and  marginal  denticles  of  one  of  tbe 
large  median  suckers  of  the  tentacular  club;  much  enlarged. 

Figure  4.— Xo%o  hrevia  Bv.    Female.    Dorsal  view;  natural  size. 

Figure  4a.— The  same  specimen.    Pen;  natural  size. 

Figure  4&.— The  same.  Portion  of  homy  ring  and  marginal  scales  of  one  of  the  lsrg« 
tentacular  suckers;  much  enlarged. 

Figure  4c — ^The  same  sucker;  less  enlarged;  front  view.  From  a  mounted  specimen 
which,  by  contracting,  has  everted  the  denticulated  border  of  the  rim. 

PLA.TE  XXXII. 

Figure  1. — Chirotmiki»  laoertoea  Yerrill.  One  of  the  tentacular  arms,  oater  side ;  na^ 
ralsize. 

Figure  la. — The  same.    Front  view  of  club ;  enlarged  2  diameters. 

Figure  1&.—- The  same.    One  of  the  suckers,  front  view ;  enlarged  10  diameters. 

Figure  2. — Loligo  Peald^  var.  horeaUB,  Female,  in  the  breeding  season.  Ventral  view; 
about  i  natural  size.  The  mantle  has  been  cut  open  nearly  in  the  median  line  and 
the  peritoneal  membrane  partly  removed.  The  lettering  is  the  same  as  in  figure  1  of 
PL  y^TY,  with  the  following  additions:  1,  2,  3,  4;  first,  second,  third,  and  fourth 
pairs  of  sessile  arms :  t  a,  tentacular  arms ;  d',  external  orifice  of  siphon;  o%  •  v', 
ovary,  mostly  concealed  by  the  oviduct ;  v  o,  conmiencement  of  glandular  portion  of 
oviduct;  ic',  large  gland  surrounding  the  oviduct;  oif ,  anterior  portion  of  oviduct; 
qPf  orifice  of  oviduct;  xx,  pair  of  large,  ventral,  laminated,  nidamental  glands;  c, 
pair  of  foUiculated  and  mottled,  accessory  nidamental  glands;  «,  one  of  the  ureth- 
ral openings  of  the  peritoneal  membrane. 

Figure  3.— The  same.  Section  of  gill;  enlarged  about  8  diameters;  a,  one  of  the 
lamell»  with  the  efferent  vessel  along  its  edge;  a',  its  outer  end;  &o,  the  main 
efferent  or  branchio-oardiao  vessel,  returning  the  blood  to  the  heart;  h  v,  the  main 
branchial  vein,  or  efferent  vessel;  d,  one  of  the  branches  supplying  a  lamella;  «, 
another  vein  in  the  muscular  stem,  o;  d,  membrane  uniting  the  gill  to  the  mantle; 
e,  membrane  running  across  the  dorsal  side  of  the  gill. 
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Plate  yyTTTT 

Figure  1. — Heteroteufhis  tenera  yerrill.    Front  yiew  of  male ;  enlarged  3  diameters. 
Figures  la,  16. — ^The  same.    Front  and  side  views  of  one  of  the  larger  snokers  of  the 

lateral  arms  of  the  samA  specimen ;  more  enlarged. 
Figure  2. — ^The  same.    Jaws,  side  yiew ;  enlarged  4  diameters;  a,  finperior ;  6,  inferior 

mandible. 
i1gare2a. — ^Thesame.    Tentacular  clnb;  enlarged  5  diameters. 
Figure  25.— The  same.    Pen;  enlarged  6  diameters. 
Figure  2c. — ^The  same.    Part  of  the  radnla;  mnch  enlarged. 
Figure  2d. — The  same.    Part  of  the  radula;  more  enlarged. 
Fignre  3. — The  same.    Dorsal  view  of  a  male;  enlarged  2  diameters. 
Fignre  3a. — ^The  same.    One  of  the  larger  marginal  snokers  of  the  tentacular  club, 

front  view;  mnch  enlarged. 
Tigfue  36.— The  same.    Portion  of  the  margin  of  the  sucker,  more  enlarged,  to  show 

the  scales. 

Plate  XXXIV. 

Figure  1. — Heieroteuthia  Umera  YerrilL    Dorsal  view  of  female;  enlarged  2  diameters. 

Fignre  la. — ^The  same.    A  group  of  eggs;  enlarged  2  diameters. 

figsa»^—Eo99ia  9MeniB  Verrill.  $.  Dorsal  view;  natural  size. 

Fignre  2a. — ^The  same.  One  of  the  suckers  of  the  tentacular  club,  side  view ;  much  en- 
larged. 

Hgnre  26.— The  same.  Marginal  scales  on  the  edge  of  the  same  sucker ;  more  en- 
larged. 

figure  3.— The  same.    Pen,  ventral  view ;  enlarged  6  diameters. 

Figure  4. — ^The  same.    Ventral  view ;  enlarged  li  diameters. 

Fignre  5.— The  same.  One  of  the  arms  of  the  third  pair,  from  another  female  ex- 
ample ;  enlarged  3  diameters. 

Figure  6.— The  same.    Corresponding  arm  of  the  male ;  enlarged  3  diameters. 

Plate  XXXV. 

Hgore  \,—H%»iiotm(hiB  CkMinsH  Verrill.    One  of  the  largest  median  suckers  of  the 

tentacular  club ;  side  view;  enlarged  4  diameters. 
Figure  la. — ^The  same.    One  of  the  suckers  from  next  to  the  outer  row,  of  the  same 

elab;  enlarged  4  diametera 
Fignre 2.— £^»Mta  ITjfaUi* Verrill.    Side  view  of  young  male;  enlarged  li  diameters; 

from  life. 
Figure  3.^£aMia  megaptera  Verrill.    Female ;  dorsal  view ;  natural  size. 
Figure  4.— The  same.    Suckers ;  enlarged  22  diameters ;  a,  front  view  of  one  of  the 

largest  frx>m  the  third  pair  of  arms ;  6,  c,  d,  three  suckers  frx>m  the  tentacular  club, 
figure  5.— ISoMta  Hyatii  VerrilL    Egg  containing  an  embryo ;  enlarged  6  diameters. 

The  shaded  portion  represents  the  yolk  still  remaiiung  unabsorbed. 
Fignre  6.— The  same.    Pen ;  enlarged  6  diameters. 

Plate  XXXVI. 

Tiffoxe  l.^StoloteuihU  leucoptera  Verrill.    Male ;  ftt>m  a  specimen  taken  in  1879 ;  en« 

larged  li  diameters, 
figure  la.— The  same  specimen.    Male ;  upper  lateral  arm,  showing  the  greatly  en* 

larged,  middle  suckers ;  enlarged  4  diameters. 
Figure  2.— The  same.    Toung  female ;  ventral  view ;  enlarged  3  diameters. 
Figure  3.— BoMta  HyatU  VerrilL    A  young  specimen ;  enlarged  1|  diameters. 
Figure  4.— The  same.    Adult  female;  dorsal  view;  enlarged  1|  diameters. 
Figure  5.— The  same.    Female;  suckers;  enlarged  22  diameters ;  a,  one  of  the  largest 

from  third  pair  of  arms,  side  view ;  6,  c,  two  forms  of  suckers  from  the  tentacular 

dub. 
^gure  6.— The  same.    Lateral  arm  of  a  male ;  enlarged  3  diameters. 
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Plats  XXXVII. 

figure  l.^Boaaia  HyatU  VeiTilL    Pemale;  veatral  view  of  the  head  and  aims;  tap 

larged  3  diameteis. 
Pigaie2. — Bo88ia  aublevis  VerrilL    Female;  yentral  view  of  the  head  and  arms;  ei^ 

laiged  3  diameters. 

Plate  XXXVIII. 

Figure  1. — Stauroteuthis  syrUnsia  Verrill.    Dorsal  view ;  ft  natural  size. 
Figure  2.^The  same.    Lower  side  of  head;  $,  siphon;  e,  eye;  a,  the  auditory  pore. 
Figure  3.  —The  same.    The  aiphon,  turned  hack.  , 

Figures  4  and  5.— The  same.    Superior  and  inferior  mandibles ;  enlarged  2f  diameten. 
This  plate  was  drawn  by  the  author,  firom  the  alcoholic  specimen,  except  figures  4 
and  5,  which  are  by  J.  H.  Emerton. 

Plate  XXXIX. 

Figure  1. — Allopo8U8  mollU  Verrill.  Toung  male;  side  yiew,  showing  the  sac  contain- 
ing the  hectocotylized  arm,  cut  open,  so  as  to  expose  the  partially  developed  aon ; 
^  natural  size. 

Figure  la. —The  same  specimen.  Hectoootylized  arm  removed  from  the  sac ;  enlMgsd 
2  diameters. 

Figure  2.— The  same.    Toung  female ;  ventral  view;  i  natural  size. 

Figure  2a. — ^The  same  specimen.    Dorsal  view;  ^  natural  size. 

Plate  XL. 

Figure  l.—OctopN«jpi9oaloniiii  VerrilL    Female;  original  type.  Ventral  view ;  fn^ta^ 

ralsize. 
Figure  la. — ^The  same  specimen.    Dorsal  view. 

Figure  2. — Parasira  catenuUita  Steenst.    Female ;  front  view ;  i  natural  size. 
Figure  2a. — The  same  specimen.    Side  view  of  body  and  head ;  ^  natural  size. 

Plate  XLL 

Figure  1. — Octopus  Bairdii  Verrill.    Male ;  ventral  view ;  natural  size ;  ft,  terminal 

spoon-shaped  organ  of  the  hectocotylized  arm ;  i,  the  groove  along  the  lower  side  of 

the  arm. 
Figure  la. — ^The  same  specimen.    Hectocotylized  arm ;  enlfirged  2  diameters. 
Figure  2.— The  same.    Male ;  figured  in  the  act  of  swimming ;  dorsal  view ;  a,  tenni- 

nal  spoon  of  hectocotylized  arm.    From  a  living  specimen ;  nearly  natural  size. 
Figure  3. — Octopus  Bairdii  var.  Verrill.    Side  view  of  a  young  male,  enlarged  abont 

1}  diameters. 
Figure  3a.~The  same  specimen.    Terminal  appendage  of  the  hectocotylized  arm; 

more  enlarged. 

Plate  XLII. 

Figure  I,— -Octopus  Bairdii  Verrill.    Male ;  dorsal  view  from  a  living  specimen ;  neaily 

natural  size. 
Figure  2.— The  same.    Side  view,  from  life ;  nearly  natural  size. 
Figure  3. — The  same.    Jaws;  s,  superior;  i,  inferior  mandibles;  enlarged  2 diameten. 
Figure  4. — The  same.    Portion  of  odontophore ;  enlarged  22  diameters. 
Figure  5.— The  same.   Spermatophores.    A,  one  with  the  inner  sac  (8)  partly  extmded; 

if  the  point  from  which  the  extension  commences ;  enlarged  1^  diametero ;  B,  another 

Bpermatophore  in  its  original  condition;  a,  filament  at  large  end;  b,  filament  at 

small  end. 
Figure  6. — Octopus  obesus  Verrill.    Male ;  original  tyx>e.    Basal  portion  of  one  of  tbs 

lateral  arms,  to  show  the  airangement  of  suckers;  enlarged  1^  diameters. 
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Figure  6a.— The  same.    Terminal  portion  of  the  hectocotylized  arm;  enlaiged  9^ 

diameters. 
Figure  7,^AUapo9U8  tnoUie  Verrill.    Part  of  a  large  mutilated  specimen.    Portion  at 

an  arm,  with  suckersy  from  near  the  base :  natural  size. 

Plate  XLIU. 

Figure  l,—'OoU>pu8  Imtus  VerrilL    Female ;  original  specimen.    Ventral  view ;  f  n«to> 

ral  size. 
Figure  2.— The  same  specimen.    Dorsal  view ;  f  natural  size. 

Plate  XLIV. 

Figure  1. — Allapoaus  moUis  Verrill.    An  entire,  detached,  mature  hectocotylized  aimp 

I  natural  size, 
figure  2. — Octopus  lentus  VerrilL    Side  view  of  a  male;  enlarged  about  H  diametersL 
figure  S.'—Eledone  verrtKiosa  Verrill.    Side  view  of  a  male ;  f  natural  size. 
Figure  3a. — ^The  same  specimen.    Distal  portion  of  the  hectocotylized  arm,  to  the  edg^ 

of  the  basal  web,  showing  the  terminal  appendage  and  the  lateral  groove. 

Plate  XLV. 

Figure  1. — Lestoteuihia  FdbricU  V.    One  of  the  tentacular  arms ;  enlarged  2  diametoBL 

Figure  la. — ^The  same.    The  larger  claw ;  side  view. 

figure  1^. — ^The  same.    Lateral  arm;  enlarged  2  diameters. 

Figures  IV,  lb''.— The  same.    One  of  the  hooks;  enlarged  4  diameters. 

Figure  Ic — The  same.    Portion  of  ventral  arm ;  enlarged  2  diameters. 

Figure  Id, — ^The  s^me.    Pen,  ventral  view ;  a  little  less  than  natural  size. 

Figure  2. — Desmoieuihis  tenera  V.    General  figure  of  male,  dorsal  view ;  natural  sixew 

Figure  2a. — ^The  same.    Teeth  of  odontophore;  enlarged  22  diameters. 

Figure  2b, — ^The  same.  One  of  the  larger  suckers  of  the  lateral  arms ;  front  view ;  en- 
larged 8  diameters. 

figure  2o. — ^The  same  sucker;  side  view. 

figure  2d. — Valve-like  apparatus  within  base  of  siphon;  larger  than  natural  size;  S, 
orifice  of  siphon ;  m,  median  organ;  i',  lateral  papilla,  and  i,  medio-dorsalpapiDa; 
n,  n',  lateral  cushions. 

Figure  3. — Bradkioteuthie  BeanU  Verrill.    Dorsal  view  of  the  male ;  natural  size. 

Figure  3a. — The  same.    Pen,  ventral  view ;  enlarged  slightly. 

figure  Zb. — ^The  same.    Teeth  of  the  radula ;  enlarged  22  diameters. 

Figure  4. — Desmoieuthis  hyperh&rea.  Side  view  of  one  of  the  large  suckers  of  the  8d 
pair  of  arms ;  side  view ;  enlarged  8  diameters. 

Figure  4a. — ^The  same.  Peculiar  organs  on  the  interior  of  the  medio-dorsal  side  of 
the  base  of  the  siphon ;  enlarged  2  diameters ;  t,  median,  i',  lateral  papiUn. 

figure  5. — Chiroteuthis  laoertosa  V.  Toung  female.  One  of  the  suckers  of  the  ten- 
tacular arms ;  front  view ;  enlarged  22  dian^eters. 

Figure  6,^Hi9tioteuthis  Collintii.  One  of  the  larger  suckers  of  the  median  rows  of 
the  tentacular  club ;  side  view ;  enlarged  2  diameters. 

figure  6a. — ^The  same.  One  of  the  suckers  of  the  sublateral  rows  of  the  tentacular 
club. 

Plate  XLVI. 

figure  1. — ChiroteHthit  laoertosa  Verrill.  Dorsal  view  of  the  male ;  a  little  less  than 
three-quarters  natural  size;  t  a,  stump  of  one  of  the  tentacular  arms,  with  a  few 
of  the  sessile  suckers  remaining. 

Figure  1«.— The  same.    Ventral  view  of  the  pen ;  enlarged  about  3  diameters. 
S.  Mis^s.  59 29 
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Figare  la'. — ^The  same.    Section  of  the  aaterior  part  of  the  pen ;  la",  section  of  Um 

posterior  part  of  the  pen;  mnoh  enlarged. 
Figure  It.—- The  same.    Connectiye  cartilage  of  siphon ;  enlarged  3  diametefs. 
Fignre  Ic— The  same.    Lateral  oonnectiye  cartilage  of  mantle. 
Figures  Id,  U.— The  same.    One  of  the  larger  snckers  of  the  3d  pair  of  anns ;  front  aad 

side  views;  enlarged  6  diameters. 
Fignre  ]/.— The  sitme.    Papilla,  or  rhinophore,  from  behind  and  below  the  eye;  a- 

larged  3  diameters, 
ilgnre  2. — BraohioteHihia  Beanii  Y.    Connective  cartilage  of  the  mantle ;  enlarged. 
Fignre  20% — ^The  same.    Lateral  connective  cartilage  of  the  siphon ;  enlarged. 
Figare  Z,—De8moieutU$  tenera  Y.    Tentacular  arm;  enlarged  3  diameters.   . 
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III.-THE  PROPAGATION  OF  THE  EEL 


By  Dr.  Otto  Hermxs.* 


[From  Circnlar  No.  6,  Berlin,  November  25,  1880,  of  the  "  Deutsche  Fitfoheiei- 
yerein" — Geiman  Fishery  Association.] 

tjinoe  the  beginning  of  last  spring,  when  the  eel  fisheries  in  onr  part 
of  the  coaotry  comm^iced,  I  have  given  my  undivided  attention  to  the 
eel  question  (see  Circular  No,  1,  p,  23  j  No.  2,  p.  55 ;  No.  4,  p.  72, 1880)^ 
to  dispel,  if  possible,  the  darkness  which  still  hides  the  life  of  this  mys* 
tetious  fish.  I  do  not  hesitate  to  communicate,  at  the  present  time,  the 
results  of  my  investigations  to  the  readers  of  the  Circular,  with  the  hope 
of  stimulating  others  to  make  observations  of  this  problem. 

It  was  natural  to  extend  these  investigations  to  the  formation  and 
development  of  the  sexual  organs  of  the  sea  eel  {Conger  vulgaris)^  which 
so  closely  resembles  the  fresh-water  eel,  all  the  more  as  its  sexual 
(NTgans  and  the  manner  in  which  it  reproduces  its  species  are  likewise 
but  little  known.  If  positive  flEu^ts  could  be  ascertained  with  regard  to 
this  eel,  it  would  be  tolerably  safe  to  conclude,  from  the  similarity  of 
the  two  kinds  of  fish,  that  the  same  would  apply  to  our  common  river 
eel  (AnguiUafluvioHUa). 

The  sea  eel  grows  twice  as  long  aa  our  river  eel  (specimens  measuring 
6  feet  in  length  are  by  no  means  uncommon),  and  outwardly  differs  from 
the  latter  by  the  different  formation  of  the  jaws  and  the  dorsal  fin.  In 
Ihe  aea  eel  the  latter  begins  immediately  back  of  the  pectoral  fins,  whilst 
inthe  river  eel  it  is  placed  farther  back.  In  the  seaeel  the  upper  jaw 
protrudes  over  the  lower  jaw;  in  the  river  eel  the  reverse  is  the  case. 
The  poisition  and  formation  of  the  internal,  especially  the  sexual,  organs 
is  very  similar  in  both.  But  whilst  the  river  eel  grows  up  in  rivers  and 
only  goes  into  the  sea  to  spawn,  the  sea  eel  never  leaves  the  sea.  The 
sea  eel  stands  imprisonment  very  well,  and  grows  rapidly.  I  have  had 
a  considerable  number  in  the  Berlin  Aquarium,  and  have  examined 
several  large  ones  which  died.  These  were  invariably  female  fish^ 
whose  ovaria  had  developed  to  an  extraordinary  degree.  From  lack  of 
the  natural  conditions  they  could  probably  not  spawn,  and  I  believe 
that  they  died  from  this  cause.  I  have  been  informed  that  a  sea  eel  in 
the  aquarium  in  Frankfort  on-the-Main  actuaUy  burst  in  consequence  of 
the  unnatural  development  of  the  ovaria. 

*  ZoT  Fortpflftnzong  des  Aales,  YonDr.  Otto  Hennes. — Translated  by  Herman  Jacob- 
K>n.  ^-^ 
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In  the  autumn  of  1879 1  received  a  number  of  sea  eels  which  had  been 
caught  near  Havre,  measuring  60  to  70  centimeters  in  length.  They  ato 
voraciously  and  grew  rapidly.  Only  one  did  not  develop  so  feat,  and 
could  easily  be  distinguished  from  the  others  by  its  smaller  size.  This, 
the  smallest  of  all  the  sea.eels  in  the  aquarium,  died  on  the  20th  of  June, 
1879,  and  was  examined  by  me  the  same  day.  I  was  very  much  sur- 
prised when  I  discovered  that  its  sexual  organs  were  entirely  diffiorent 
from  those  hitherto  observed  in  eels.  When  an  incision  was  made  in 
these  organs  a  milky  fluid  oozed  out.  I  had  before  me  a  mature  male 
eel.  A  drop  of  this  fluid,  when  placed  under  the  microscoi)e  and  mag- 
nified 450  times,  showed  a  large  number  of  live  spermatozoids,  whose 
head  and  tail  could  easily  be  distinguished.  They  moved  about  in  a 
very  lively  manner,  thus  fully  establishing  the  fact  that  the  organs  ex- 
amined by  me  were  male  organs.  As  to  my  knowledge  no  matoremale 
of  the  Conger  vulgaris  had  ever  been  found  or  described,  I  requested 
Dr.  Babl-Btlckhard  to  examine  this  fish  with  me,  and  had  correct  draw- 
ings of  the  organs  made  by  a  painter,  Mr.  Miitzel,  and,  for  the  sake  of 
'Comparison,  placed  by  the  side  of  these  drawings  a  sketch  of  the  ovaria 
of  a  female  Conger  measuring  84  centimeters  in  length.  Both  these 
drawings,  reduced  to  half  of  their  natural  size,  accompany  tMs  artide. 

The  male  sexual  organs  lie  on  both  sides  of  the  swiinming-bladder,  le. 
^embling  long,  compressed,  ribbon-like  channels  extending  the  wkole 
length  of  the  abdominal  cavity,  commencing  at  the  liver  and  extending 
beyond  the  anus.  By  a  numb^  of  lateral  notches  each  testicle  is  divided 
in  several  parts  of  different  size.  The  right  testicle  has  four  such  nottdies, 
and  therefore  Ave  parts,  the  first  section,  counting  from  the  head,  measur- 
ing 45  millimeters ;  the  second,  70 ;  the  third,  separated  from  tlie  seoond 
by  a  notch  extending  only  half  the  breadth  of  the  organ,  8 ;  the  fonrtii,  43, 
and  the  fifth,  38.  The  left  testicle  consists  of  an  upper  part  measuring 
103  millimeters,  followed  by  a  second  part  of  18  millimeters,  and  by  one 
of  80,  which  by  three  notches,  extending  only  one-third  of  the  breadtii 
of  the  organ,  is  subdivided  into  three  parts  measuring  15,  27,  and  88 
millimeters,  respectively.  The  thickness  of  the  most  strongly  devek^ed 
upper  part  of  the  left  testicle  is  9  millimeters,  and  its  breadth  from  the 
root  to  the  free  edge  18  millimeters.  The  attachment  of  the  right  testi- 
<Aq  commences  11  millimeters  farther  forward  than  that  of  the  left  The 
free  edge  of  both  testicles  gradually  grows  narrower,  and  thus  forms  a 
border  consisting  of  several  folds  measuring  at  most  4  millimeters 
in  breadth  and  overlapping  the  parenchyma.  K  we  compare  these 
organs  of  Conger  with  the  so-called  SyrsH  organs  of  J^fi^tite— de- 
scribed in  circular  No.  2, 1880— the  similarity  of  the  two  is  very  strik- 
ing. In  Anguilla  we  see  a  large  number  of  small  subdivisions  or  parts, 
and  in  Conger  a  small  number  of  large  parts.  But  if  we  consider  that 
owing  to  the  difference  in  the  size  of  these  two  species,  the  parts  <rf 
Conger  must  be  simpler  and  larger,  and  that  we  examined  a  fully  grown 
mature  male  Conger  measuring  74  centimeters,  whilst  the  sexual  organs 
of  the  Anguilla — ^measuring  43  centimeters — were  not  fully  developed. 
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"we  may  conclade  with  a  probability  bordering  on  certainty  that  the 
Syrski  organs  are  really  the  male  sexual  organs  of  Anguilla.  The  male^ 
both  of  Conner  and  Anguilla^  is  therefore  considerably  smallei'  than  the 
female. 

In  order  to  ascertain  the  proportion  of  male  to  female  river  eels  in  our 
part  of  the  country,  and  likewise  in  order  to  find  how  far  up  the  rivers 
the  male  eels  ascend,  I  have  made  a  series  of  investigations,  which, 
though  interesting  in  themselves,  are  by  no  means  sufficient  to  throw 
all  the  light  we  desire  on  the  life  of  the  eel.  This  requires  further  and 
more  exhaustive  investigations,  for  which  I  would  ask  the  hearty  co-op- 
eration of  the  members  of  the  German  Fishery  Association. 

SyrshPs  work,*  which  marks  an  era  in  the  history  of  this  investigation, 
throws  some  light  on  the  relations  between  the  male  and  female  eels  of 
tlte  Adriatic,  which  has  been  further  increased  by  Jacoby^s  investigations 
at  Gomacchio.  The  sexual  relations  of  our  I^orth  Sea  and  Baltic  eels 
have  hitherto  been  but  little  investigated.  Mr.  Gattie,  teacher  at  the 
Beal  school  at  Amheim  (Holland),  found  among  a  large  number  of  eels, 
measuring  30  to  45  centimeters,  25  per  cent,  of  males.  We  could  not 
learn,  however,  where  these  eels  were  caught. 

I  have  examined: 

(1)  72  eels  caught  in  the  Baltic,  near  Wismar. 

(2)  72  eels  from  the  Great  Belt. 

(3)  250  eels  from  the  Elbe,  near  Gumlosen. 

(4)  40  eels  from  the  Havel,  near  Wendendorf. 

(5)  137  eels  caught  near  Keuenkirchen  in  the  island  of  Bligen. 

(6)  40  eels  caught  on  the  coast  of  Schleswig. 

The  length  of  these  fish  varied  from  28  to  42  centimeters. 
I  found  among  those  mentioned  under : 

(1)  8  males,  or  11  per  cent. 

(2)  8  males,  or  11  per  cent. 

(3)  13  males,  or  5.2  per  cent. 

(4)  !N'o  males. 

(5)  61  males,  or  44.52  per  cent. 

(6)  1  male,  or  2.5  per  cent. 

From  these  figures  it  is  apparent  that  Siebold's  assertion  thi»t  the  male 
eels  do  not  ascend  the  rivers,  but  remain  in  the  sea  or  near  the  mouth 
of  the  rivers,  cannot  be  taken  in  a  literal  sense.  Cumlosen  is  near  Wit- 
tenberge,  or  at  least  20  (German)  miles  from  Cuxhafen,  at  the  mouth 
of  the  Elbe,  and  still  we  here  find  5  per  cent,  males.  How  large  a  per- 
centage of  males  there  may  be  near  the  mouth  of  the  Elbe  and  farther  up 
the  river  I  could  unfortunately  not  ascertain,  because  the  necessary  data 
were  wanting.  From  the  Havel,  near  Havelberg,  I  unfortunately  got 
only  40  eels,  among  which  there  was  not  a  single  male;  but  we  are  not 
justified  in  concluding  from  this  that  there  are  no  male  eels  in  the  Havel. 

•"Ueberdie  ReproductionsorgaDc  der  Aale."  Vol.  LXIX  of  the  "  Abhandlungen 
der  k.  k.  Akademie  der  Wissehschaften  zu  Wien."    Part  1.    April,  lc^4. 


Digitized  by  VjOOQlC 


460      BEPORT   OP  COMMISSIONER   OF   FISH  AND   FISHERIES.         [4] 

In  order  to  solve  this  question  satisfiactonly  a  larger  number  of  eels 
would  have  to  be  examined.  It  would  be  wrong,  however,  to  conclude, 
from  the  fact  that  male  eels  are  found  in  rivers,  that  eels  can  propag^^ 
their  species  in  rivers.  Both  male  and  female  eels  do  not  fully  develop 
in  fresh  water,  and  only  reach  their  full  maturity  in  the  se^ 

The  difference  in  the  percentage  of  males  in  different  parts  of  the 
Baltic  is  a  strange  phenomenon,  11  in  one  and  44.52  in  the  other.  It  is 
possible  tiliat  we  have  to  look  for  the  spawning  places  of  the  eels  in  those 
waters  where  males  are  found  in  such  large  numbers;  and  here  inves- 
tigations should  be  carried  on  all  through  autumn. 

The  catching  of  such  small  eels  as  are  required  for  these  investigatioDS 
is,  however,  attended  with  considerable  difdculty.  The  fishery  law  pro- 
hibits the  catching  of  eels  measuring  less  th^m  35  centimeterS|  and 
even  those  measuring  35  to  40  centimeters  are  rarely  seen  in  the  market 
As  a  general  rule  the  fishing  apparatus  is  not  at  all  adapted  to  the  catch- 
ing of  such  small  eels.  In  Cumlosen  I  had  special  eel  baskets  or  trs^ 
constructed  of  fine  wicker-work.  A  similar  apparatus  will  be  required 
in  other  places,  if  we  wish  to  obtain  light  on  the  many  dark  points  in  the 
life  of  the  eel. 

The  spawning  places  of  the  eels,  towards  which  their  migrations  doubt- 
less tend,  will  be  the  places  where  fully  matured  eels  can  be  found,  and 
firom  the  direction  in  which  the  eels  migrate  the  location  of  the  spawn- 
ing places  can  probably  be  ascertained. 

Mr.  Ballmer,  superintendent  of  fisheries  in  Schleswig,  who  has  regu- 
larly supplied  me  with  eels  &om  the  Schleswig  coast,  writes  me  that  he 
intends  to  make  a  thorough  investigation  of  this  coast  with  special  refer- 
ence to  the  eel  question. 

Mr.  Ballmer  writes ;  "  In  October  and  Ko  vember  many  eels  are  caught 
in  wicker  baskets  in  the  Little  Belt  and  near  Flensburg  and  the  Island 
of  Alsen.  As  these  baskets  are  of  course  placed  with  the  opening  in 
tiie  direction  &om  which  the  eels  come,  this  opening  must  indicate  the 
direction  in  which  the  eels  migrate,  and  if  the  position  of  the  baskets  in 
the  different  localities  were  marked  on  a  map  the  course  of  these  migra- 
tions could  easily  be  ascertained.  With  this  view  I  have  drawn  a  map 
of  the  German  side  of  the  Little  Belt  and  the  Flensburg- Alsen  wateis, 
and  have  transmitted  it  to  Mr.  Hinkelmann,  superintendent  of  fisheries 
at  Flensburg.'^ 

If  this  attempt  is  followed  by  good  results,  Mr.  Dallmer  thinks  the 
German  Fishery  Association  should  publish  maps  of  all  the  'German 
coasts  where  eels  are  caught,  and  have  them  filled  out  in  the  manner 
above  indicated  by  competent  persons.  This  proposition  is  thoroughly 
practical  and  promises  success. 

Both  in  the  Korth  Sea  and  in  the  Baltic  eels  are  only  caught  near  the 
coast,  but  never  in  the  open  sea.  A  man  thoroughly  acquainted  with 
our  western  coasts,  who  at  the  same  time  is  a  very  close  observer — Mr. 
Decker,  superintendent  of  fisheries  at  Blankenese — says  in  a  letter  to 
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Mr.  Dallmer  regarding  the  occurrence  of  eels  in  the  sea,  more  especially 
in  the  North  Sea:  "Eels  are  found  in  the  Korth  Sea  wherever  there  are 
islands  and  banks,  even  if  these  are  left  dry  at  low  tide,  but  in  the  open 
sea  they  are  never  found.  On  the  west  coast  of  the  island  of  Sylt,  which 
is  not  obstructed  by  banks,  no  eels  have,  to  my  knowledge,  ever  been 
caught^  whilst  a  great  many  are  caught  on  the  west  coast  of  the 
island  of  Amrum  (only  a  few  miles  distant),  which  is  protected  by  a  num- 
ber of  banks.  Kear  Heligoland  eels  are  frequently  caught,  a  line  and 
book  to  which  a  stone  is  tied  being  thrown  into  the  sea  from  the  shore. 
Beyond  the  turbid  yellowish  water  surrounding  the  island  no  eels  are 
caught.  Ifear  Kemverk,  on  the  Watt,  I  have  caught  many  eels,  but  I 
feel  convinced  that  beyond  a  line  drawn  from  Gross-Vogelsand  to  Schar- 
horn  no  eels  can  be  found.  I  am  therefore  of  opinion  that  it  may  be  con- 
sidered absolutely  certain  that  the  Watten  Sea,  and  the  mouths  or  the 
lower  parts  of  rivers,  and  not  the  open  North  Sea,  are  the  spawning 
places  of  eels.''  .  Such  observations  of  practical  fishermen,  based  on 
accurate  knowledge  and  exi)erience,  are  exceedingly  valuable,  and  it 
is  to  be  desired  that  a  larger  number  of  similar  observations  could  be 
made  and  published. 

Among  the  outward  signs  by  which  a  male  eel  may  be  recognized  is 
a  very  striking  metallic  or  bronze  color,  by  which  it  can  easily  be  dis- 
tinguished from  the  female.  Mr.  Hinkelmann  could  thereby  always 
beforehand  inform  me  how  many  males  I  would  find  among  the  fish 
which  he  sent  me.  Among  these  there  were  several  which  measured 
45  centimeters  in  length. 

For  a  further  study  of  the  eel  question  it  will  be  necessary  to  continue 
these  investigations  in  as  many  rivers,  bays,  and  coast  waters  as  possible. 
Every  one  interested  in  this  matter  is  herewith  requested  to  send  me 
eels.  They  are  best  packed  in  wicker  baskets  in  moist  sea-weeds  or 
aquatic  plants.  I  presume  that  in  view  of  the  general  interest  felt  in 
this  matter  the  German  Fishery  Association  will  gladly  bear  the  ex- 
penses. 

EXPLANATION  OF  THE  ILLUSTRATIONS. 

A.  Folly  matured  nude  sexual  organs— one-half  the  natoral  size — of  a  sea  eel  {Conger 

vulgaris)  measming  74  centimeters  in  length. 

a,  stomach ;  d',  upper;  d'%  middle;  d^'*,  lower  part  of  the  liver  folded  back; 
/,  swinuping-bladder;  g,  gaU-bladder;  h,  anus;  il,  i2,  iS,  f4,  the  different 
parts  of  the  left  testicle  ;kl,  k^kZjIcAjk^the  five  parts  of  the  right  testi- 
cle; I,  Bursa  seminalis;  m,  nnnary  bladder;  p,  skinny  border  of  the  tesCl- 
oles. 

B.  Spermatozoids. 

C.  Undeveloped  sexual  organs  (ovaria)~ene-half  the  natural  size-— of  a.female  sea  eel 

Conger  vulgaris)  measuring  84  centimeters  in  length. 

a,  stomach ;  h,  ccBoum ;  c,  spleen ;  d,  liver ;  e,  right  ovarium ;  e',  left  ova- 
rium;/, swimming-bladder;  g,  gall-bladder;  h,  anus;  m,  urinary-bladdev; 
Py  base  of  tke  left  ovarium. 
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IV -THE  EEL  QUESTION. 


By  Dr.  Jacobt.' 


[From  "DerFischfane  in  der  Lagune  von  Comacchio  nebst  einer  Darstellong  der 
Aalfrage.    Von  Dr.  L.  Jacoby."    Berlin,  1680.] 

L 

HISTOST  OF  THE  EEL  QUESTION. — ^ANTIQUITY  (AEISTOTLE).— MEDIE- 
VAL AND  MODERN  FABLES  BEGABDINO  THE  EEL.— HISTORY  OF  THE 
DISCOVEBY  OF  THE  FEMALE  EEL. — DESCRIPTION  OF  ITS  OVABIA. 

"AmoDg  all  the  animals  that  surround  us  the  eel  is  the  only  one 
which  has  never  unveiled  the  secret  of  its  propagation  even  to  the  most 
I>er8evering  investigators.'^  This  assertion,  made  almost  forty  years  ago 
by  Martens  in  his  work  "  Italien,'^  is  true  to  some  extent  even  at  the 
present  day.  To  a  i)erson  not  acquainted  with  the  circumstances  of  the 
case  it  must  seem  astonishing,  and  it  certainly  is  somewhat  humiliating 
to  men  of  science,  that  a  fish  which  is  commoner  in  many  parts  of  the 
world  than  any  other  fish,  the  herring  perhaps  excepted,  which  is  daily 
seen  in  the  market  and  on  the  table,  has  been  able,  in  spite  of  the  pow- 
erful aid  of  modem  science,  to  shroud  the  manner  of  its  propagation, 
its  birth,  and  its  death,  in  darkness,  which  even  to  the  present  day  has 
not  been  completely  dispelled.  There  has  been  an  eel  question  ever  since 
the  existence  of  natural  science.t 

To  the  ancient  Greeks  the  eel  seems  to  have  heen  a  strange  mystery. 
Even  in  very  ancient  times  people  were  astonished  to  find  that,  whilst 
all  other  fish  at  certain  seasons  of  the  year  contained  eggs  and  semen — 
spawn  and  milt — such  were  never  found  in  eels,  although  many  thou- 
sands were  opened  for  culinary  purposes.  A  proof  that  the  ancients  at 
a  very  early  time  took  an  interest  in  this  question  is  found  in  the  jocose 
remark  made  by  several  Greek  poets,  that,  since  all  children  whose 
paternity  was  doubtful  were  ascribed  to  Jupiter,  he  must  be  considered 
as  the  progenitor  of  the  eels.| 

*Die  Aalfirage.   Von  Dr.  L.  Jacoby. — Translated  by  Herman  Jacobson. 

f ''  Non  mediocre  PhilosopbiB  ac  Natnrse  scratatoribns  negotinm  Cftcessere  semper  est 
Tisft  Angnillamm  procreatio."  (The  procreation  of  the  eel  has  at  all  times  been  a 
difScolt  problem  for  philosophers  and  naturalists.)  ■  With  these  words  Ci^etan  Monti 
begins  his  article  on  the  procreation  ot  the  eel  in  the  "  Transactions  of  the  Acade- 
my of  Bologna,"  1783. 

t'*  Hsecfoit  mmimm  causa,  cur  6r»ci  quidam  poSt»,  quasi  per  jocum  quod  certus 

earum  stirpis  auctor  deessetj  Jove  natat  dixerint."— C^jetan  Monti  in  the  treatise 

quoted  above,  p.  393. 
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Aristotle  is  the  first  among  the  ancients  who  expressed  a  definite 
opinion  regarding  the  origin  of  the  eel.  This  great  philosopher  and  in- 
vestigator, whose  knowledge  concerning  many  questions  of  natnral 
history  has  been  corroborated  by  the  discoveries  of  modem  times,  un- 
fortunately expressed  the  most  singular  and  primitive  views  regard- 
ing the  eel  question.  In  his  <^ Natural  History  of  Animals  "  he  says:* 
<<  Among  the  articulates  and  among  the  fish  there  are  some  which  in  no 
respect  show  any  difference  of  sex.  Thus  the  eel  is  neither  male  nor 
jbmale  and  is  procreated  firom  nothing.  Those,  however,  who  maintain 
that  occasionally  eels  are  found  which  contain  worm-like  objects  speak 
without  reason,  because  they  have  not  seen  where  the  eels  cany  these 
objects;  for  no  other  animal  produces  young  without  eggs;  but  no  ed 
has  ever  been  found  to  contain  an  egg."  And  in  another  place  he6ay8:f 
<*  Eels  are  not  produced  by  copulation,  nor  do  they  lay  eggs.  No  ed  has 
ever  been  found  to  contain  semen  or  eggs;  and  when  eels  have  been 
opened  neither  seminal  nor  ovarian  ducts  have  been  discovered.  Among 
all  the  animals  having  blood  the  eel  is  the  only  one  which  does  not 
originate  from  copulation  or  eggs.  It  is  evident  that  this  is  a  correct 
statement,  for  eels  will  make  their  appearance  in  marshy  lakes,  even 
after  all  the  water  has  been  allowed  to  flow  out  and  the  mud  has  been 
taken  out,  as  soon  as  rain-water  begins  to  fill  such  lakes.  In  dry  weatiier 
fhey  will  not  be  produced,  not  even  in  lakes  which  are  full  of  water  aH 
the  time,  for  they  live  on  rain-water.  It  is  therefore  evident  that  tiiey 
originate  neither  from  procreation  nor  from  eggs.  Nevertheless  some 
people  think  that  they  produce  live  young  ones,  because  intestinal 
worms  have  been  found  in  some  eels,  which  these  people  think,  are  the 
young  of  the  eel.  This,  however,  is  an  erroneous  opinion,  for  they  are 
produced  from  the  so-called  <  bowels  of  the  earth,' |:  whidi  are  spontane- 
ously produced  fr*om  mud  and  moist  soil." 

Considering  the  high  esteem  in  which  Aristotle  was  held  among  the 
ancients,  and  atiU  more  in  the  Middle  Ages,  it  will  not  be  astonishing 
that  these  maryelous  statements  were  believed  and  embellished  by  a 
number  of  other  fables  and  legends,  many  of  which  are  c^pnent  wionf 
tihe  common  people  to  this  v^ry  day.  There  is  in  &ct  no  other  aainal 
regarding  whose  origin  and  life  so  many  erroneous  opinions  are  preva- 
lent as  the  eel.  These  opinions,  some  of  which  are  entirely  fabuloiu, 
whilst  others  are  within  the  range  of  possibility,  but  have  been  proved 
to  be  wrong,  may  be  divided  into  three  groups. 

The  first  comprises  those  opinions  which,  based  on  Aristotle's  descrip- 
tions, supposed  the  eel  to  be  procreated  not  directiy  fix>m  the  mud  of  the 
earth,  but  from  a  ffmmj  mass,  whidi  is  said  to  be  produced  when  eels, 
which  otherwise  show  no  difference  of  sex,  rub  their  bodies  aganist  each 

•Book  rv,  chapter  IL 
tBook  VI,  chapterlC. 

tArUtotle  ondeiatanda  by  tiiese  '^  boweU  or  intestines  of  the  earth,"  the  e^h-woiii 
QLumbricnu  terrettris  L.),  as  appears  from  his  treatise  on  the  procreation  of  animals. 
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other.  This  opinion  was  held  by  Pliny,  by  AthenaBOS,  and  Oppian,  and 
wa«  again  taken  np  in  the  sixteenth  century  by  Bondelet,  and  later  by 
Conrad  Gessner. 

The  second  group  comprises  the  opinions  held  by  people  who  acci- 
dentally found  worm-like  organisms  in  the  entrails  of  the  eel,  who 
described  these,  and  therefore  considered  the  eel  as  an  animal  producing 
live  young  ones.  Although  even  Aristotle  rejected  this  opinion  as 
erroneous,  and  rightly  supposed  that  these  worms  were  nothing  but 
intestinal  worms,  there  have  been  discoverers  of  live  young  eels  up  to 
the  present  time.  I  find  this  opinion  in  the  Middle  Ages  in  the 
"Thierbuch'^ — ^book  of  animals — by  Albertus  Magnus,  and  later  in  the 
works  of  naturalists  like  Lenwenhoek,  Eisner,  Bedi,  and  Fahlberg. 
Lino^  likewise  inclined  towards  this  opinion,  and  maintained  *that  the 
eel  produced  live  young  ones.  A  few  years  ago  a  professor  at  the  gym- 
nasium (college)  of  Bostock  published  an  article  in  the  ^  Gartenlaube,''* 
in  which  he  gave  a  rapturous  description  of  the  young  eels  discovered 
by  him  in  a  female  eel,  and  the  same  opinion  was  again  advanced  by  others 
during  the  summer  of  1877.  It  is  quite  natural  that  persons  who  are 
not  versed  in  natural  history,  and  who,  on  opening  an  eel,  find  in  its 
inside  a  more  or  less  considerable  number  of  live  worm-like  beings,  are 
at  once  inclined  to  consider  them  as  the  young  of  the  eel.  It  must  be 
stated,  however,  that  whenever  such  so-called  young  eels  were  subjected 
to  a  scientific  examination,  they  turned  out  to  be  intestinal  worms.t 

The  last  group  comprises  the  opinion  that  eels  are  bom,  not  from  eels 
but  from  other  fish,  and  even  from  other  animals.  Absurd  as  this  opin- 
ion is — which  in  a  certain  sense  must  also  be  traced  back  to  Aristotle — 
it  is  very  common,  even  at  the  present  day,  among  all  eel  fishermen, 
especially  those  living  on  the  coast  near  the  mouths  of  rivers.  A  slimy 
fish — the  Zoarces  viviparus  L. — owes  the  name  by  which  it  is  commonly 
known — the  '*  Eel-inother " — to  this  opinion.  In  Gomacchio  I  have 
again  met  with  instances  of  the  inexterminable  belief  of  the  fishermen 
that  the  eel  is  born  from  other  fish.  They  even  go  so  far  as  to  point 
out  certain  di£ferences  in  the  color  and  shai>e  of  the  Mugil  cephalus  as 
the  causes  of  the  different  color  and  shape  of  eels.  It  is  a  very  old 
opinion,  prevalent  to  this  day,  that  eels  copulate  with  water  snakes,  but 
it  seems  incredible,  and  is  nevertheless  a  positive  fact,  that  the  Sardin- 
ian fishermen  consider  a  beetle,  the  Dytiscus  Boeseliij  as  the  procreator 
of  the  eel.    They  very  generally  call  this  beetle  "  Eel-mother." 

No  sdentifio  investigation  of  the  question  of  the  procreation  of  the 
eel  could  be  ibade  until^  towards  the  end  of  the  Middle  Ages,  the  influ- . 
ence  which  Aristotle  had  hitherto  exercised  over  the  opinions  of  all 
learned  men  began  to  wane.    At  the  revival  of  natural  sciences  in 
the  sixteenth  century  naturalists  took  np  this  special  question  with 

•  Volume  for  1874,  p.  180. 

t  Most  of  the  worms  inhabitiiiff  the  intestines  of  the  eel  belong  to  the  species  AscarU 
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great  zeal,  and  we  have  treatises  on  the  procreation  of  the  eel  by  the 
most  famous  naturalists  of  that  period,  such  as  Bondelet,  Salviaoo, 
Aldrovandi.  This  (the  sixteenth)  and  the  following  century,  howevei; 
did  not  get  beyond  the  discussion  regarding  young  ones  said  to  have 
been  found  in  eels.  I  have  already  mentioned  some  of  the  naturalists 
who  held  this  opinion*  Franz  Bedi  and  Ghristian  Franz  Paallini,  bdh 
living  in  the  sevent'Oenth  century,  were  the  first  who,  without,  however, 
having  made  personal  observations,  expressed  the  opinion  that  e^  had 
both  semen  and  eggs,  and  that  their  procreation  differed  in  no  wise 
from  that  of  other  fish. 

It  was  reserved  for  the  eighteenth  century  at  last  to  discover  at  least 
the  female  organs  of  the  eel,  and  settle  this  part  of  the  questiiMi  dei- 
nitely.  It  is  an  interesting  fact  that  Oomacohio  has  been  the  birth- 
place of  many  erroneous  opinions,  and  of  the  final  truth  in  this  matter. 

Dr.  Sancassini,  a  learned  physician  of  Gomacchio,  who,  in  the  year 
1707,  visited  one  of  the  eel-houses,  found  an  eel  whose  stomadi  appeared 
considerably  bloated.  He  opened  it  and  found  inside  an  organ  doeely 
resembling  an  ovarium,  which  contained  what  appeared  to  him  matme 
eggs.  He  preserved  this  eel  and  sent  it  to  his  Mend,  the  famooa  natu* 
ralist.  Professor  YaUisneri,  of  the  University  of  Padua,  who  carefiiUy 
examined  the  organ  and  rejoiced  that  he  had  at  length  found  the  ova- 
rium of  the  eeL  He  wrote  a  learned  treatise  on  the  subject*  and  sent 
it  to  the  Academy  of  Bologna.  Strong  doubts  as  to  the  correctneas  of 
this  discoveiy  were  immediately  raised,  especially  outside  of  Itdy. 
These  doubts  seem  to  have  been  shared  by  Professor  Yalsava,  the  fint 
anatomical  authority  of  Bologna,  espedally  when  so<m  after  another 
Comacchio  physician,  Dr»  Francesco  Bonaveri,  author  of  a  '^Hist^uy  of 
Gomacchio,''  sent  an  eel  to  Bologna,  which  in  every  respect  resembled 
the  one  described  by  YaUisnerL  i  The  discussion  grew  quite  animated, 
and  the  Bologna  scientists  seemed  actually  possessed  with  a  jmasionate 
desire  to  discover  the  ovaria  of  the  eel.  Profl  Pietxo  MolineUi  had  prom- 
ised several  fishermen  of  Comacchio  whom  he  knew  a  ho^e  reward  if 
they  would  get  him  a  pregnant  eel;  and  in  1752  a  fisherman  brought 
him  a  live  eel,  whose  stomach  was  very  much  bloated,  and  which,  when 
opened  by  him  in  the  presence  of  a  Mend,  was  found  to  be  f nU  of  egg^ 
The  great  hopes  connected  with  this  discovery  were,  unfortunately,  not 
realized,  for  it  turned  out  that  the  sly  fisherman  had  previously  opeoed 
the  eel  and  stuffed  it  with  the  eggs  of  some  other  fish.  The  eA  ques- 
tion entered  upon  anoti^er  and  more  successful  stage  when,  in  the  begin- 
ning of  the  year  1777,  a  third  eel,  resembling  the  two  former  ones,  was 
•caught  near  Comacchio.    Luigi  Bonafbde  sent  it  to  the  Academy  of 

*  Published  with  illostrations  at  Venice  in  1710,  and  also  in  1712,  under  the  title 
'<De  ovario  angaiHamm"  in  the  '' Ephemeriden  der  Leopoldinischen  Akademie  der 
NatarfoTBcher." 

t  Bonaveri  says  in  his  ''History  of  Comacchio''  that  he  is  folly. convinced  of  €btt 
correctness  of  Yallisneri's  idea  and  discovery. 
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Bologna,  wMch  handed  it  over  to  Prof.  Cajetan  Monti.  As  he  was  sick 
and  conld  not  in  person  superintend  the  investigation,  he  called  a  num- 
ber of  bis  scientific  Mends  together  for  a  consultation  on  the  subject. 
There  were  present  at  his  house,  among  others,  the  anatomists  Carlo 
Hondini  and  Gtermano  Azzoguidio,  the  famous  discoverer  of  galvanism, 
then  an  unknown  student,  Gamillo  Galvani,  whose  eminent  scientific 
talents  are  specially  mentioned  in  the  report*  The  eel  was  examined 
by  all  the  persons  present  at  this  conference,  and  recognized  as  closely 
resembling  the  one  described  seventy  years  previous  by  YalUsneri.  It 
was  finally  unanimously  resolved  to  request  the  &mous  anatomist  Mon- 
dini  to  make  a  thorough  examination  of  this  precious  fish.  He  entered 
upon  bis  work  with  great  zeal,  and  the  paper  which  was  its  result  was 
read  at  the  academy  in  May,  1777.  This  treatise  is  entitled  "De 
anguillsB  ovariis,''  but  was  not  published  till  six  years  later  in  the 
^^Commentarii,^  &c.,  of  the  academy,  t  Mondini,  first  of  all,  showed  in 
the  most  convincing  manner  that  the  sdpposed  ovarium  described  by 
YalUsneri  had  been  nothing  but  the  swimming-bladder  of  the,  eel  dis- 
tended unnaturally  by  sickness,  and  that  the  small  round  grains  which 
had  been  mistaken  for  eggs  were  only  swelled  glands.  Mondini  at  the 
same  time  published  an  accurate  description,  accomi>anied  by  excellent 
illustrations,  of  the  true  ovaria  of  the  eel  discovered  by  him.  This 
work,  which  contains  a  very  fine  illustration  of  the  magnified  eggs,  may, 
both  as  to  form  and  contents,  be  termed  a  standard  work ;  and  it  is  an 
act  of  historic  justice  to  s%y  that  it  was  not  O.  F.  Miiller  or  Bathke,  but 
Carlo  Mondini,  who  first  discovered  and  described  the  female  organs  of 
the  eel,  which  for  centuries  had  been  sought  after  in  vain.  |  Three  years 
later,  and  as  it  seems  independently  of  Mondini,  the  eminent  zoologist. 
Otto  Friedrich  Miiller,  published  his  discovery  of  the  ovaria  of  the  eel 
in  the  publications  of  the  Berlin  Society  of  Naturalists.§    A  peculiar 

'Monti  (p.  3d3)  calls  him  "pneclara  indole  adolescens,  ad  naturalem  bistoriam 
exoolendam  natns''  (a  yoong  man  of  remarkable  talents,  bom  for  tbe  study  of  natural 
Bdeneee). 

tDe  Bononienai  Scientiamm  et  Artinm  Institnto  atqaa  Aoademia  Commentarii. 
Tomns  VL    Bononise,  1783,  p.  406.  et  seq. 

t  VtoL  G.  B.  Ercolanl,  of  Bologna,  and  Professors  Crivelli  and  Maggi,  in  articles 
pablisbed  by  them  in  1872,  very  Justly  complain  tbat  tbe  priority  of  Mondini's  dis- 
covery bad  been  overlooked  in  Germany.  Neither  Ratbke,  nor  Hobnbaum-Homscbucb, 
nor  Scblflser  have  mentioned  bis  work.  S.  Nilsson,  in  bis  "Skandinavisk  Fauna,'' 
1836,  knows  nothing  of  Mondini.  In  bis  '*  Histoire  naturelle  des  Poissons"  be  men- 
tions O.  F.  MfUler  and  Cnvier  as  tbe  first  wbo  bad  described  tbe  ovaria,  and  Ratbke 
ms  the  first  discoverer  of  tbe  eggs.  As  far  as  I  know,  Tb.  von  Siebold  was  tbe  first 
I  who,  in  1863,  in  bis  work,  "Die  Sttsswasserfiscbe  von  Mitteleuropa''  (p.  349),  men- 
Itioned  that  Mondini  bad  discovered  tbe  ovaria  of  tbe  eel  almost  simultaneously  with 
O.  F.  Mfiller,  and  tbat  the  two  discoveries  bad  been  entirely  independent  of  eacb 
thtx.  Tbe  erroneous  opinion  tbat  tbe  Italian  discovery  bad  been  made  after  tbe 
German  is  easily  expbuned  by  tbe  fact  tbat  Milller's  treatise  was  published  in  1780, 
•nd.  Mondini's,  though  written  and  read  in  1777,  not  till  1783. 

!     i  ''Sebriften  der  Berliniscben  Gesellscbaft  naturforscbender  Freunde,''  vol.  i,  1780,' 
1^.  204,  article  entitled  "Bemtlbungen  bei  den  Intestinal wtirmem '' 
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fete  awaited  the  discovery  of  Mondini  at  the  hands  of  Lazzaro  Spallan- 
zani.  This  famous  naturalist,  in  October,  1792,  nndertook  a  joomey 
from  Pavia  to  the  Po  lagoons,  near  Oomacchio,  for  the  sole  parpoee  of 
studying  the  eel  question  in  that  locality.  He  spent  the  greater  part  of 
the  autumn  in  Gomacchio,  but  did  not  discover  anything  new,  whilst  in 
the  published  description  of  his  journey  •  he  entirely  rejected  Mondinfs 
discovery,  and  maintained  that  the  ovaria  which  Mondini  had  described 
were  in  reality  nothing  but  the  unusually  fet  folds  of  the  diaphragm. 
It  is  probably  this  absolutely  negative  result  of  the  investigations  made 
by  so  famous  a  naturalist  as  Spallanzani  which  deterred  others  for  some 
time  from  any  further  investigations  of  the  eel  question,  and  which 
made  all  that  had  been  so  far  discovered  appear  doubtful  and  fall  into 
oblivion.  When,  therefore.  Professor  Bathke,  of  Eonigsberg,  in  his 
large  work  on  the  generative  organs  of  fish,  1824,  t  described  the  ovaria 
of  the  eel  as  two  organs  resembling  frills,  extending  along  both  sides 
of  the  backbone,  and  described  them  a  second  timef  in  an  article  in 
"  Wiegmann^s  Archiv  fur  Uaturgeschichte,^  1838,  he  was  generally  in 
Germany,  even  to  the  present  day,  considered  as  the  discoverer  of  the 
ovaria  of  the  eel.  The  first  drawing  of  the  ovaria  after  Mondini,  and 
the  first  microscopic  drawing  of  the  eggs  of  the  eel,  were  given  by 
Hohnbaum-Homschuch  in  a  dissertation  published  in  18i2,§  which  win 
always  occupy  a  prominent  place  in  the  literature  of  the  eel  question. 
The  question  regarding  the  ovaria  of  the  eel  was  definitely  settled  1^ 
Bathke,  who,  in  1850,  published  an  article  in  ^^Miiller'a  Archiv"  on  a 
pregnant  female  eel  examined  by  him,  the  first  and  only  specim^i  of  a 
•pregnant  eel  which  so  far  had  been  seen  by  a  naturalist.  || 

It  will  be  proi>er  to  give  in  this  place  a  short  description  of  the  ovaria 
of  the  eel.  If  an  eel  be  opened  along  its  lower  side  from  the  breast  to  a 
point  behind  the  anus,  there  is  seen  besides  the  entrails  and  stomaeii, 
and  underneath  the  back  part  of  the  liver,  the  long  swimming-bladder, 
growing  narrower  toward  both  ends,  and  extending  on  the  one  side  as 
fer  as  the  diaphragm,  and  on  the  other  a  little  distance  beyond  the  anal 
opening.  Along  both  sides  of  the  s  wim-bladder  there  extends  a  white  or 
yellowish  band,  tolerably  broad  and  shaped  exactly  like  a  MU,  whose 
inner  edge  is  attached  to  the  swim-bladder  by  a  narrow  skin,  a  dnplicatore 
of  the  inner  skin  of  the  abdomen,  but  whose  other  edge  hangs  down  firee 
in  the  abdominal  cavity.    Each  of  these  frill-like  bands  extends  forward 

*  Lazzaro  Spallanzani :  *'  Oposonli  dae  sopra  le  anguille,  dove  eingolannento  M 
ragionadi  quelle  chesipeecanoneUoyaUidiComaochio."  Opera.  (Milan  edition,  13K.) 
Vol.  iii,  p.  518. 

t  *'  Neueste  Schiiften  der  Natnifonchenden  Qeeellschaft  za  Danzig,"  toL  i,  pari  3; 
HoUe,  1824.  '^  Ueber  den  Daimkanal  nnd  die  Erzengnngsoigane  der  Fiaclie^''  Ton  Dr. 
Heinrich  Bathke^  p.  122. 

t  Wiegmann's  Archlr,  1838,  i,  p.  299. 

$  *^  De  Angaillamm  eexn  ac  generatione."  Inangoial  diaBortation  by  IMnbold 
Hohmbanm-Hornscbacb.    Qreifswald,  1842. 

i  MttUees  Archly,  1850,  p.  203^ 
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to  the  fore  part  of  the  liver,  passes  along  the  whole  abdominal  cavity,  and 
ends  a  little  distiuice  back  of  the  anal  opening,  with  which,  however,  it 
is  iu  nowise  connected*  In  these  bands,^  which  contain  a  great  deal  of 
fat,  numberless  eggs  are  imbedded.  By  tearing  a  little  pie<^  of  this 
band  with  a  pin  and  carefally  wiping  off  the  small  drops  of  fat,  one  can 
recognize  the  eggs  with  the  naked  eye  as  very  small  white  dots.  The 
microscope,  however,  will  distinctly  reveal  their  form  and  inner  con- 
strnction.  They  are  generally  roond,  surrounded  by  a  skin,  which  forms 
a  dear  transparent  ring— the  zona  pellucida.  Inside  of  this  skin  there 
is  a  large  mass  of  small  grains,  the  yo^L  of  the  egg.  In  the  larger  eggs 
nothing  bat  these  grains  is  seen,  especially  when  the  eggs  have  lain  in 
water  for  some  time,  because  then  the  small  grains  composing  the  yolk 
have  congealed  and  become  opaque.  But  if  one  takes  from  the  same 
ovarium  the  smaller  and  less  developed  eggs,  one  may  very  distinctly 
recognize  the  small  and  entirely  colorless  bladder,  called  the  Purkinjean 
vesicle.  There  can,  therefore,  be  no  doubt  that  we  have  before  us  the 
ovaria  and  eggs  of  the  eel.  The  fact  that  it  took  several  centuries  of 
eager  search  to  discover  these  ovaria  is,  to  some  extent  at  least,  explained 
by  the  circumstance,  that  up  to  the  present  day  all  attempts  to  discover 
larger  and  more  developed  eel-eggs  have  proved  futile.  It  is  well  known 
that  there  were  no  good  microscopes  till  about  thirty  years  ago.  Even 
the  eel  which  was  examined  by  Eathke,  the  only  pregnant  eel  which 
has  been  found,  although  its  distended  ovaria  filled  the  whole  abdom- 
inal cavity,  contained  only  very  small  eggs,  the  largest  measuring  .1 
milUmeter  in  diameter.  I^irger  eel-eggs,  on  the  point  of  cutting  loose 
from  the  ovaiia  and  taming  to  young  eels,  have  still  to  be  discovered. 

Bunning  alongside  of  each  of  the  two  ovaria,  extending  through  the 
abdominal  cavity  of  the  eel,  there  is  nearly  always  an  irregular  band  of 
fot,  with  many  points,  developed  more  on  one  side  than  on  the  other ; 
tUs  is  a  fold  of  the  inner  skin  of  the  abdomen. 


11. 


mSTOBY  OP  THE  EEL  QUESTION  (CONTINUED).— DISCOVEBY  OP  THE 
XALK  EBI..^DESCEIPTION  OF  THE  MALE  ORGANS.— OUTWABD  DIS- 
TINCTIONS BETWEEN  MALE  AND  FEMALE  EELS. — THE  EEL  QUES- 
TION IN  GBBMANY  IN  1877. 

m 
No  less  interesting  than  the  history  of  the  discovery  of  the  ovaria  of 

the  eel,  is  the  history  of  the  researches  for  the  male  organs  of  the  eel, 
although  it  is  not  many  years  old. 

In  the  above-mentioned  dissertation  by  IIohnbaum-Homschuch  (1842) 
we  find  the  opinion  expressed,  that  certain  cells  discovered  by  the  author 
inside  the  ovaria,  which  are  said  to  differ  from  the  egg  cells  both  in 
shape  and  contents,  must  be  considered  as  the  seminal  cells  of  the  eel, 
which,  therefore,  would  be  a  hermaphrodite.    Six  years  later,  Schlitsev 
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pnblislied  an  interesting  dissertation  on  the  sex  of  the  lamprey  and  tbe 
eel,*  in  which  he  pronoonced  Hohnbaam's  view  as  erroneous,  and  ex- 
pressed the  supposition  that  male  eels  were  either  very  scaix^  or  that 
they  differed  in  shape  from  the  females.    Till  the  seventh  decade  of 
our  centnry  no  male  eel  has  ever  been  seen,  nor  has  any  opinion  been 
advanced  regarding  the  shape  of  the  male  eel  and  its  organs  of  genera- 
tion, t    By  a  strange  accident  the  University  of  Bologna  was  again 
destined  to  open  the  discnssion  of  the  eel  question  and  enter  upon  a 
scientific  tournament  with  the  University  of  Pavia.   In  the  session  of  the 
Academy  of  Bologna  of  December  28, 1871,  G.  B.  Ercolani,  professor  of 
anatomy,  read  an  essay  entitled,  ^^  The  complete  hermaphroditism  of  the 
eeL^f    Two  weeks  later  two  professors  of  the  University  of  Pavia,  Bal- 
samo  Grivelli  and  L.  Maggi,  also  read  a  x)aper  on  the  eel  entitled  ^<!nie 
principal  organs  of  generation  of  the  eel."    These  three  scientists  had, 
therefore,  without  the  slightest  preconcerted  knowledge,  again  taken  np 
the  famous  discussion  of  the  eighteenth  century,  this  time  chiefly  with 
regard  to  the  male  organs  of  the  eel.    Both  parties  were  convinced  that 
they  had  at  last  discovered  these  organs,  and  it  must  be  confessed  that 
the  results  of  their  investigations  were  strange  enough.    In  Ercolanfs 
treatise  it  is  shown  that  the  above-mentioned  fatty  band  running  along- 
side of  the  ovarium  is  the  male  organ  (testicle)  of  the  eel ;  the  left  band, 
distended  by  air,  being  the  real  testicle,  whilst  the  right  one  had  been 
in  some  way  checked  in  its  growth,  and  was  not  capable  of  paforming 
its  function.    In  Grivelli's  and  Maggies  essay,  §  on  the  other  hand,  these 
fatty  bands  are  likewise  described  as  the  testicles  of  the  eel^  but  witii 
this  difference,  that  the  right  one  is  declared  to  be  the  only  productive 
organ.    These  two  last-mentioned  scientists  even  give  drawings  of  the 
spermatozoids,  which  they  say  they  have  observed  in  the  fatty  band 
extending  along  the  right  side.    As  these  bands  are  invariably  found 

*  *  •  De  Petromyzontum  et  Angnillarum  sexn."  Inaugural  dissertation,  Dorpat,  1848. 

t  Rathke,  strange  to  say,  in  his  above-mentioned  treatise  on  tlie  sexnal  organs  of 
fisli  (Halle,  1824),  also  speaks  of  the  male  organs,  the  t^^sticlee  of  the  eel,  and  always  in 
connection  with  those  of  the  lampreys  (see  p.  128  and  p.  156);  yea,  he  even 
describes  the  inner  oonstmction  and  substance  of  the  testicles  of  the  eel,  pp.  1^,  186, 
187, 190,  and  193.  It  is  a  positiye  fact,  however,  that  Bathke  has  never  informed  the 
scientific  world  of  the  discovery  of  a  male  eel,  although  in  the  above-mentioned  artick 
in  **Wiegmann*s  Archiv"  (1838,  p.  299)  we  find  the  following  sentence:  "Regarding 
the  male  organs  of  the  eel,  I  hope  to  give  further  particulars  at  no  distant  period.'  It 
would  be  interesting  to  ascertain  whether  in  the  posthumous  papers  of  the  funous 
author  sAne  notice  of  or  memorandum  on  male  eels  which,  however  imperfect^  would 
be  valuable,  has  been  found. 

tErcolani's  essay  is  entitled,  ''Del  perfetto  ermafrodittsmo  delle  Anguille,"  and  is 
reprinted  in  the  "Memorie  dell'  Academia  delle  Scienze  del  Istituto  di  Bologna^'*  187^ 
part  4,  p.  529. 

^  Balsamo  Grivelli's  and  L.  Maggi's  essay  has  been  published  under  the  title:  *'  In- 
tomo  agli  organi  eesenziali  doUa  riproduzione  delle  Angnille"  in  the  Memoire  del 
Istituto  Lombardo  di  Scienze  e  Lettere  a  Milano,"  vol.  xii,  1872,  part  4,  p.  229-  I* 
has  been  translated  into  Qerman  in  "  Wiegmann's  Archiv  ftir  Naturgeschichte"  1872, 
part  I,  p.  59  et  $eq. 
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in  all  eels  having  an  ovarium,  Grivelli  and  Maggi  must,  accordiDg  to 
their  own  view^  declare  the  eel  as  a  hermaphrodite.  Professor  Ercolani's 
essay  begins  with  this  assertion,  that  ^^the  author  this  day  appears 
before  the  academy  with  fear  and  trembling,  since  he  intends  to  present 
something  new  regarding  a  question  which  has  been  the  rock  on  which 
the  vessels  of  so  many  distinguished  scientists  have  foundered.''  He 
thereupon  points  to  the  famous  scientist  Yallisneri,  whose  great  mistake 
had  exactly  a  hundred  years  ago  been  shown  up  by  Mondini  in  this  very 
same  academy,  when  the  latter,  referring  to  Yallisneri's  joy  at  his  sup- 
XK)sed  discovery,  had  uttered  the  following  words :  ^^  Oh,  that  the  truth 
had  been  equal  to  his  joy''!  and  Ercolani  adds  that  when  writing  his 
essay  he  had  often  to  think  of  these  words. 

We  are  sorry  to  say  that  this  feeling  of  fear  and  trembling  which  the 
highly  esteemed  Bolognese  savant  and  anatomist  manifests  in  a  manner 
so  modest,  and  at  the  same  time  honorable  for  himself,  as  well  as  his 
reference  to  Yallisneri's  mistake^  were  entirely  justified.  The  organ  of 
the  eel  described  both  by  Ercolani  and  Grivelli  and  Maggi  as  the  testi- 
cle, has,  on  careful  examination,  been  shown  in  the  most  unmistakable 
manner  to  have  not  even  the  slightest  trace  of  a  testicle-like  construc- 
tion. The  cells  of  this  organ  extending  alongside  of  the  ovarium  are 
only  simple  fatty  cells  having  all  the  distinguishing  marks  of  such  cells 
as  given  in  manuals  of  histology. 

Professor  Bauber,of  Leipzig,  has  carefully  examined  these  cells ;  and 
I  have  also  examined  them  in  a  great  many  eels ;  and  nothing  has  ever 
been  discovered  in  them  but  fat  and  the  roots  of  blood-vessels.  The 
supposed  spermatozoids  depicted  in  Grivelli's  and  Maggi's  work  have 
under  a  good  microscope  been  shown  to  be  nothing  but  small  fatty  par- 
ticles or  crystalline  particles,  such  as  are  frequently  found  in  fatty 
cells.* 

Meanwhile  the  question  regarding  the  male  organs  of  the  eel  was  to 
enter  upon  a  new  and  highly  significant  stage,  bringing  it  nearer  toward 
its  final  solution.  Darwin  has  directed  attention  to  the  circumstance 
that  the  male  of  nearly  all  fish  is  smaller  than  the  femalct  He  says 
that  Dr.  Giinther,  the  eminent  ichthyologist  of  the  London  Museum, 
had  assured  him  that  he  never  yet  met  with  a  single  instance -where  the 
male  fish  had  been  larger  than  the  female  of  the  same  species.  This 
utterance  may  possibly  have  induced  Dr.  Syrski,  formerly  director  of 
the  Museum  of  Statural  Sciences  at  Trieste,  now  professor  at  the  Uni- 
versity at  Lemberg — when  commissioned  by  the  authorities  of  Trieste 
to  ascertain  the  actual  spawning  season  of  all  the  fish  caught  near 
Trieste,  which  of  course  would  include  the  eel — ^to  direct  his  attention 

*  Id  makisg  mtcrosoopio  ezaminationBof  fatty  tissues  the  so-called' '  Brown's  molec- 
ular movement"  may  easily  deceive  the  observer  and  cause  him  to  imagine  that  he 
Bees  moving  spermatozoids ;  especially  wiU  this  be  the  case  in  fish,  of  whose  spermato- 
zoids— unless  they  are  extraordinarily  magnified— only  the  head  can  be  recognized, 
and  which  have  an  entirely  globular  shape. 

t  Charles  Parwin,  **  The  descent  of  Man,"  translated  by  Cams,  1871,  vol.  ii,  p.  5. 
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principally  to  small  eelB.  Hitherto  the  largest  eels  had  been  pi(d:ed  oat 
for  purposes  of  scientific  examination,  because  i>eople  reasoned  in  this 
wise,  that  the  larger  and,  therefore,  the  older  the  eel  ibe  fiirther  devel- 
oped their  organs  of  generation  must  be.  As  early  as  the  2d  of  Jannary, 
1874,  Syrskl  found  in  the  second  eel  which  he  examined,  and  which 
measured  40  centimeters  in  length — the  specimen  in  question  has  been 
preserved  in  the  Museo  Civico  in  Trieste — an  entirely  new  organ  which 
no  scientist  had  hitherto  discovered  in  an  eel,  although  thousands  and 
tens  of  thousands  of  eels  had  been  examined.*  Syrski  published  his 
discovery  in  the  number  for  April,  1874,  of  the  "  Abhandlungen  der 
Kaiserlichen  Akademie  der  Wissenschaften  zu  Wien."  The  most  im- 
portant feature  of  the  new  discovery  was,  that  in  all  those  eels  whidi 
contain  Syrski's  organ  the  frill-like  ovarium,  the  female  organ  of  gen- 
eration, was  entirely  wanting.  This  proves  in  the  first  place  that  the 
eel  is  not  a  hermaphrodite.  But  now  the  question  arises :  Does  tiie 
newly  discovered  organ,  both  as  to  its  outward  form  and  inner  constrac- 
tion,  differ  so  much  from  the  ovarium  that  it  is  out  of  the  question  to 
consider  it  as  an  irregularly  developed  or  sickly  ovarium  t  After  all  the 
preceding  investigations,  it  must  be  considered  highly  probable  that  the 
newly-discovered  organ  is  really  the  long-sought-for  male  organ  of  gen- 
eration of  the  eel,  but  as  yet  it  cannot  be  asserted  with  absolute  c&- 
tainty,  because  the  most  important  proof,  the  presence  of  spermatozoids, 
has  so  far  not  been  furnished. 

The  first  important  difference  between  the  newly-discovered  organ  and 
the  ovarium,  which  in  itself  is  a  strong  point  in  favor  of  declaring  the 
former  to  be  the  testicles,  is  the  presence  of  a  seminal  duct,  which,  when 
filled  with  air  or  quicksilver,  can  be  distinctly  recognized  with  the  naked 
eye,  and  which  by  its  base  is  attached  to  and  runs  along  the  whole 
length  of  the  organ.  The  ovarium  never  has  any  duct  of  this  kind,  no 
indication  even  of  ovarian  ducts,  so  that  the  eggs  when  ripe  fall  into  the 
abdominal  cavity,  and  from  there  through  two  very  small  genital,  aper- 
tures, which  were  discovered  by  Bathke,  into  the  outer  world.  In  the 
second  place,  the  outward  shape  of  the  newly-discovered  organ,  at  any 
rate  in  eels  which  are  not  too  diminutive,  differs  very  much  from  the 
well-known  ovarium.  The  organ  which  occupies  the  same  place  in  ibe 
abdominal  cavity  as  the  ovarium  does  not  show  the  slightest  trace  Of 
the  characteristic  frill-like  folds,  but  appears  more  like  a  very  narrow, 
light  band,t  whose  fr^ee  edge,  protruding  into  the  abdominal  cavity, 

*If  we  remember  that  in  oar  times  P|pfessor  MUnther  alone  has  opened  and  exsm- 
iDed  3,000  eels  without  discovering  the  Syrski  organ,  we  are  justified  in  snppodiig 
that  many  mysteries  in  the  nature  of  the  eel  are  still  reserved  for  future  dlflcoTeries. 

t  If  an  eel  is  opened  with  a  view  of  finding  the  Syrski  organ,  one  may  ea«ly  be 
deceived  by  the  two  fatty  hands  which  have  been  mentioned  several  times,  and  which 
play  BO  important  a  part  in  the  treatises  of  Ercolani  and  Maggi,  who  mistook  th^n 
for  the  frill-like  ovaria.  Most  people  will  then  think  that  they  are  examiDJDg  a 
female  eel,  and  will  lay  it  aside.  A  more  thorough  e.&.amination  will  leave  do  room 
for  doubt  as  to  the  irregularly  indented  fatty  fold  and  the  frill-like  organ.  If  the  lat- 
ter is  not  found,  one  has  before  him  a  Syrski  eel,  and  the  Syrski  organ  iiill  be  foond 
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shows  a  beaatifal  and  regularly  wavy  outline.  By  these  convex  inden- 
tations the  whole  band  is  regularly  divided  into  small  pieces,  or  little 
lobes,  from  which  the  organ,  in  contradistinction  to  the  frill-organ  of  the 
ovariom,  is  called  the  lobe-organ  (^'  Lappen-organ  ").  This  organ,  which 
in  such  perfection  is  not  found  in  any  other  fish,  is  now  generally  called, 
from  its  discoverer,  the  Syrski  organ.  The  inner  structure  and  histo- 
logical construction  of  this  organ  is  also  very  different  from  that  of  the 
ovarium.  Whilst  the  contents  of  the  latter,  even  when  only  moderately 
magnified,  appear  beyond  a  doubt  as  eggs  imbedded  in  layers  of  fat,. 
the  elementary  structure  of  the  lobe-organ  can  only  be  recognized  when 
strongly  magnified.  Under  a  powerful  microscope  no  ovarian  cells  can 
be  seen,  but  a  net-work  resembling  closely  the  histological  structure 
of  the  immature  testicles  of  other  fish.  Professor  Glaus,  of  Vienna,  who 
like  other  German  scientists,  for  instance,  Professor  Siebold,  of  Munich, 
and  Professor  Virchow,  of  Berlin,  takes  a  very  lively  interest  in  this 
question,  had  one  of  his  scholars,  Mr.  S.  Freud,  a  student  of  medi- 
cine, examine  histologically  the  lobe-organ  of  a  large  number  of  eels. 
Although  this  observer  could  not  pass  a  definite  opinion,  because  he 
was  not  able  to  prove  the  presence  of  spermatozoids,  he  likewise  draws 
attention  to  the  great  difference  between  th^  ovarium  and  the  lobe* 
organ,  and  to  the  probability  that  the  latter  is  the  testicle.*  When 
engaged  at  the  zoological  station  at  Trieste,  I  devoted  considerable  time 
to  an  examination  of  this  question.  In  September,  1877, 1  obtained  an 
eel  which  had  unusually  large  lobes,  and  which,  at  the  special  desire  of 
Professor  Glaus,  was  sent  to  Professor  Siebold,  of  Munich,  for  examina- 
tion by  the  naturalists  then  in  convention  in  that  city.  I  had  succeeded 
in  showing  in  this  eel  a  more  advanced  stage  of  development  of  the 
inner  construction,  namely,  tube-like  ducts  filled  with  cells,  exhibiting  an 
unmistakable  resemblance  to  the  seminal  cells  of  the  testicles  of  other 
fish. 

It  is  interesting  to  obsejrve  the  outward  difference  between  live  eels 
having  an  ovarium  and  those  having  a  lobe-organ.  The  most  impor- 
tant difference  is  (1)  that  of  length  and  size,  already  referred  to.  Syrski 
says  that  the  largest  eels  with  lobe-organs  discovered  by  him  measured 
430  millimeters.  I  have,  however,  both  at  Trieste  and  Comacchio,  found 
eels  with  this  organ  measuring  450,  460,  470,  and  480  millimeters.  All 
eels  longer  than  this — and  it  is  well  known  that  they  reach  the  length 
of  one  meter,  and  the  thickness  of  a  man's  arm^have  so  far  at  least  been 
invariably  found  to  be  females.  The  other  outward  differences  are  (2), 
the  broader  point  of  the  snout  in  the  female  in  contradistinction  to 
the  narrow,  extended,  or  short  and  pointed  snout  of  the  eel  with  lobe- 

by  carefully  taming  over  and  laying  back  the  fatty  folds.  The  lobe-shaped  band  fas- 
tened to  the  backbone  is,  however,  often  so  narrow,  and  its  substance  is  so  glass-like 
and  transparent,  that  this  organ  when  attached  to  its  base  can  only  be  recognized 
with  the  naked  eye  when  it  is  hold  in  an  obliqne  direction  towards  the  sun. 

*  Published  in  the  March  number  of  the  "  Sitznngsberichte  der  E.  Academic  der 
Wlssenschaften  zn  Wien."    1877. 
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organs ;  (3)  the  lighter  color  of  the  female,  green  on  the  back  and  yellow 
or  yellowish  on  the  lower  side,  the  back  of  the  male  generally  being  a 
dark  green,  often  almost  black,  whilst  its  sides  have  invariably  a  metallic 
glitter.  I  often  found  eels  having  a  bronze  color,  which  were  always 
eels  with  a  Syrski  organ — and  their  lower  side  white;  (4)  a  very  striking 
difference  in  the  height  of  the  dorsal  fin.  All  females  have  a  higher  and 
broader  dorsal  fin  than  eels  with  the  lobe-organs  of  equal  size;  and 
finally  (5)  the  generally — ^for  it  is  not  always  the  case — ^larger  diameter  of 
the  eye  in  eels  with  lobe-organs.  Eels  with  particularly  smaU  eyes  are 
nearly  always  females,  whilst  eels  with  a  Syrski  organ  have  generally 
large  eyes,  althoagh  many  female  eels  have  also  large  eyes. 

The  following  measurements  are  the  averages  of  a  very  large  number 
of  eels  which  I  examined,  and  may  be  of  general  interest;  a  is  the  total 
length  of  the  eel,  h  the  breadth  of  the  point  of  the  snout  between  the 
nostrils,  o  the  breadth  of  the  snout  between  the  eyes,  d  the  lengUi  of 
the  month  from  the  center  of  the  eye  to  the  i>oint,  e  diameter  of  the  eye, 
/length  of  the  head  to  the  gill  aperture,  g  height  of  the  dorsal  fin;  all 
these  measurements  are  in  millimeters: 
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By  observing  these  differences,  and  paying  special  attention  to  the 
height  or  narrowness  of  the  live  eel,  eels  with  Syrski  organs  have  been 
successfully  picked  out  from  among  a  large  number  of  eels  in  the  Trieste 
fish  market.  Absolute  certainty  in  recognizing  eels  by  these  marks  can 
of  course  not  be  guaranteed.  If  without  knowing  these  distinguishing 
marks,  with  the  exception  of  the  first,  one  indiscriminately  picks  out  eels 
from  a  large  number  measuring  not  more  than  46  centimeters  in  length, 
he  will  on  an  average  find  among  10  eels  8  females,  and  2  with  lobe-organs; 
but  if  every  one  of  the  distinguishing  marks  are  careftdly  observed,  this 
ratio  is  reversed,  and  8  eels  with  Syrski  organs  are  found  among  eveiy 
10. 

It  was  to  be  expected  that  Syrski's  discovery  would  revive  interest 
in  the  eel  question.  This  was,  however,  not  the  case — at  least  so  fiu>  as 
the  general  public  was  concerned — until  the  beginning  of  the  year  1877. 
During  the  spring  and  summer  of  that  year  all  German  and  Austrian 
journals  and  periodicals  contained  articles  and  notices  regarding  the 
eel  question.  Among  other  things  the  following  notice  made  the  round 
of  the  press :  ^<  In  spite  of  all  our  modem  aids,  science  has  not  yet  suc- 
ceeded in  clearing  up  the  mystery  of  tiie  propagation  of  the  eeL  The 
German  Fishery  Association  at  Berlin,  will,  therefore,  pay  a  reward  of 
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50  marks  ($11.90)  to  any  one  who  will  send  to  Professor  Y irehow,  at  Ber- 
lin, an  eel  in  a  state  of  pregnancy,  sufficiently  advanced  to  throw  some 
light  on  the  propagation  of  the  eel."  The  Boyal  Superintendent  of 
Fisheries,  Mr.  Dallmer,  in  Schleswig,  had  volanteered  to  forward  letters 
and  eels  to  Berlin,  and  in  the  January  numbers,  1878,  of  the  ^<  Deutsche 
Fischerie-Zeitung,"  published  at  Stettin,  he  gave  a  long  and  interesting 
report.  He  says,  in  the  course  of  his  r  emarks,  that  he  had  by  no  means 
counted  on. having  the  above-mentioned  notice  published  in  nearly  every 
German  paper,  from  the  Bhine  to  the  Vistula,  and  from  the  Alps  to  the 
sea.  At  first  he  was  delighted  with  the  number  of  letters  he  received; 
next  he  was  astonished,  and  Qnally  he  was  horrified,  and  had  to  reAise  to 
forward  any  more  letters.  At  the  same  time  an  equally  large  number  of 
letters,  &c.,  had  been  sent  direct  to  Berlin,  to  Dr.  Virchow,  fix)m  all  parts 
of  (Germany.  Dozens  of  so-called  young  eels,  all  said  to  have  been  cut  out 
of  grown  eels,  were  sent  to  him,  and  invariably  turned  out  to  be  intes- 
tinal worms ;  the  most  incredible  statements  were  made  in  letters,  es- 
pecially by  ladies,  regarding  large  eggs  which  they  said  had  been  found 
in  eels.  Finally,  Mr.  Dallmer  was  compcdled  to  publish  the  fol- 
lowing notice  in  the  "SchJeswiger  Nachrichten'^:  "  Sin  ce  the  German 
Fishery  Association  has  promised  a  reward  for  a  pregnant  eel,  the  de- 
sire to  obtain  this  reward,  as  well  as  inquisitiveness  and  a  sincere  desire 
for  knowledge,  have  greatly  excited  a  large  number  of  people.  I  had 
offered  to  forward  letters,  &o.,  to  Berlin,  but  the  enormous  increase  of 
my  expenses  for  postage  has  induced  me  to  ask  all  senders  henceforth 
to  send  everything  direct  to  Berlin  to  Professor  Virchow.  I  am  com- 
pelled to  direct  the  attention  of  the  public  to  a  few  matters  in  this  con- 
nection. The  reward  will  only  be  paid  for  a  pregnant  eel,  and  not  for 
its  contents  alone,  for  if  the  latter  alone  are  sent,  there  is  no  guarantee 
that  they  really  came  from  an  eel.  The  eel  should  therefore  be  sent  in 
all  cases.  Most  of  the  senders  have  sent  me  only  the  intestines,  or  also 
the  supposed  young  of  the  eel,  which  invariably  turned  out  to  be  intes- 
tinal worms.  Most  of  the  senders  had  eaten  the  eel,  and  nevertheless 
requested  to  have  tiie  50  marks  forwarded  to  them,  often  by  return 
mail."  By  directing  the  unceasing  current  of  letters,  packages,  &c.,  to 
Professor  Virchow's  address,  Mr.  Dallmer  had  not  rendered  a  service  to 
the  professor;  for  very  soon  a  notice  appeared  in  several  papers,  by  Pro- 
fessor Virchow,  urgently  requesting  people  not  to  forward  anything 
more.  Some  Berlin  fanny  papers  thereupon  published  a  notice  that 
henceforth  all  eels  sent  to  scientists  should  be  smoked.  This  episode 
will  show,  however,  how  great  and  how  general  an  interest  was  taken 
in  the  eel  question. 

In  January,  1879,  the  ^^Zoologische  Anzeiger,"  published  at  Leipsic 
by  Victor  Carus,*  contained  a  notice  that  a  Mr.  Edwards,  of  New  Bed- 

*In  No.  18,  Jannary  13, 1879.  The  notice  has  been  taken  from  Patnam  in  the 
« Proceedings  of  the  Boston  Society  of  Natural  History/'  and  commonioated  by 
Prof.  A.  8.  Packard.  The  eels  were  said  to  have  been  caught  in  brackish  water  near 
Providence. 
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ford,*  Mass.,  had,  in  December,  1878,  discovered  male  eels  of  the  videty 
Anguilla  bo8toniensi8y  having  fhUy  developed  seminal  cells  with  sper- 
matozoids,  which,  under  the  microscope,  could  be  seen  moving  aboat  in  a 
lively  manner.  Unfortunately,  this  glorious  news  was  soon  proved  to 
be  incorrect  In  Na  26,  April  21, 1879,  of  the  "  Zoologische  Anzeiger" 
there  was  a  notice  to  the  effect  that  the  American  observer  had  been 
deceived  by  Brown's  molecular  movement  of  the  particles,  aud  had 
mistaken  the  grains  of  the  yolk  of  the  egg  for  spermatozoids.t 


m. 


THE  EEL  QUESTION  (CONCLUDED).— JOURNEY  OP  THE  AUTHOR  TO 
COMACCHIO,  AND  RESULTS  OP  HIS  INVESTIGATIONS. — COMPAEA- 
TIVB  STATEMENT  OP  ALL  THE  DOUBTPUL  QUESTIONS  AND  DIP- 
PEBENT  OPINIONS  BEOABDINa  THEH. 

Late  in  the  autumn  of  1877  I  undertook  a  journey  to  Gomacchk), 
going  from  Trieste  by  sea  via  Bavenna.  Convinced  by  my  own  experi- 
ence of  the  difficulty  of  the  questions  which  had  yet  to  be  solved,  I  did 
not  set  out  with  very  sanguine  expectations  as  to  the  prospect  of  fuiding 
fully-matured  eels,  both  pregnant  females  and  males  containing  semen. 
My  chief  object,  fbom  the  very  beginning,  was  to  And  out — 

(1)  Whether  among  the  eels  which  in  autumn  migrate  to  the  sea  any 
sign  could  be  discovered  pointing  to  a  preparation  for  the  act  of  propa- 
gation; 

(2)  Whether,  and  if  so  to  what  degree,  eels  with  the  Syrski  organ  par- 
ticipate in  these  migrations;  and,  finally, 

(3)  If  possible,  to  catch  some  eels  which  had  migrated  to  the  sea,  with 
a  view  of  comparing  their  organs  of  generation  with  those  of  the  lagoon 
eels. 

With  regard  to  the  first  two  questions  I  was  able  to  solve  the  problem 
which  I  had  set  myself,  and  I  have  succeeded  in  discovering  a  new  and 
interesting  fact;  but  as  to  the  last  question,  all  my  eager  endeavors 
have  proved  futile. 

I  found,  first  Of  all,  that  the  eels  which  migrate  to  the  sea  in  aatamn 
take  no  food  during  this  period.  The  stomachs  of  the  many  hundreds 
of  eels  which  I  caught  during  their  migration  were,  on  examinati(Mi) 
mvariably  found  empty.  All  the  fishermen  and  officials  of  the  Gomao- 
chio  lagoons  are  well  acquainted  with  the  fact  that  the  eels  take  no  food 
luring  this  period.  In  contradistinction  to  this  the  stomachs  of  those  eds 
which  do  not  migrate  but  remain  in  the  lagoon,  both  of  those  which  are 

["These  eels  were  taken  by  Mr.  Edwards  at  his  home,  Woods  Holl,  Mass.— Ed.] 
t  **Zoologische  Anzeiger,"  by  J.  V.  Cams,  No.  26,  April  21, 1879,  p.  193,  xinder  "Liter- 
Mre  " :  Packard,  A.  S.  "  The  breeding  habits  of  the  eel."    "A  correction  in  the  *Aiiier- 
.can  Naturalist,'  Vol.  XIII,  February,  pp.  125,  126:  the  motile  bodies  were  not  Bpo^ 
matozoa  but  yolk  particles.'' 


Digitized  by  VjOOQlC 


[15]  THE   EEL   QUESTION.  477 

not  yet  able  to  migrate  and  of  those  which  never  go  into  the  sea  but 
8i)end  their  whole  life  in  the  lagoons^  were  more  or  less  filled  with  rem- 
nants of  food. 

In  ComacchiOy  and  doubtless  wherever  large  masses  of  eels  live  in 
brackish  water  near  the  sea-coast,  a  certain  variety  of  eels  exists  which 
I  found  were  barren  females  of  the  common  species.  They  are  female 
eels  whose  ovarium  shows  an  entirely  anomalous  condition.  On  opening 
such  an  eel  one  finds,  instead  of  the  well-known,  yellowish-white,  and 
very  fatty,  frill-like  organ,  a  frothy,  thin  band,  without  any  fat,  and 
having  but  few  folds,  often  as  transparent  as  glass,  otherwise  of  the 
same  breadth  and  length  as  the  frill-like  organ,  varying,  of  course, 
according  to  the  size  of  the  eeL  If  this  band  is  examined  under  the 
microscope  the  eggs  appear  entirely  transparent,  containing  but  very 
few  grains  of  yolk  or  none  at  all.  This  band,  therefore,  appears  to  be 
an  anomalpusly-developed  barren  ovarium.  The  outward  distiuguishing 
marks  of  these  barren  females,  which  I  found  of  all  lengths  to  upwards 
of  70  centimeters,  are  very  striking.  They  show  all  the  above-mentioned 
distinguishing  marks  of  the  female  intensified.  Their  snout  is  broader, 
often — especially  the  point  of  the  lower  jaw — extraordinarily  broad,  the 
dorsal  fin  generally  higher,  the  eyes  decidedly  smaller— in  large  speci- 
mens astonishingly  small — and  the  color  is  generally  a  light,  almost 
yellowish  green;  the  back  is  of  a  lighter  green,  and  the  belly  of  a 
brighter  yellow  than  in  the  common  female  eels.  The  flesh  of  these 
barren  eels  has  a  very  delicate  but  different  flavor  from  that  of  the 
other  eels.  I  was  surprised  at  its  delicious  flavor  when  I,  for  the  first 
time,  ate  such  eels  at  Gomacchio;  the  flesh  actually  melts  on  the  tongue. 
Ifven  in  the  live  eels  one  can,  in  feeling  them  with  the  hand,  distinguish 
their  soft  flesh  from  the  hard,  firm,  and  muscular  flesh  of  other  eels.* 

In  Comacchio  this  eel  is  called  "pasciute.'^  Coste,  who  has  not 
I)aid  any  attention  to  the  scientific  side  of  the  eel  question  or  to  the  dis- 
tinction of  the  sexes,  called  them  <^priscetti,''and  characterized  them  as 
eels  which  had  not  yet  reached  maturity,  but  weighed  at  least  one  pound.t 
The  name  "  priscetti'^  is  certainly  incorrect,  and  I  became  convinced  of 
this  by  repeatedly  questioning  the  sui)erintendents  of  the  fisheries  and  by 
listening  to  conversations  of  the  fishermen.  |  ^^Pasciuto"  means  pas- 
tured, and  lagoon  fishers  by  this  expression  understand,  first  of  all,  those 
eels  which  do  not  migrate,  which  do  not  enter  the  basins  where  eels  are 
caught  during  autumn,  but  which  feed  all  the  year  round,  and  therefore 
keep  in  the  lagoon,  which  is  their  pasture  ground.    But  they  further- 

•The  author  of  the  "History  of  Comacchio,"  Francesco  Bonaverl,  ^ho •wrote 
dnring  the  last  century,  already  considered  this  eel,  which)  he  called  "  Baratello,'' 
a  very  interesting  fish.  He  thought  it  must  be  a  variety  ^uliar  to  the  Comacchio 
Lagoon. 

t  M.  Coste :  "  Voyage  d'ezploration  sur  le  littoral  de  la  France  et  de  Tltalie.''  Parisy 
leei,  p.  49. 

tSpallanzani,  in  his  above-quoted  work:  "Sopre  le  anguille''  (Opere,  voL  lii^ 
Milano,  1836,  p.  518),  calls  them  "presclutte." 


Digitized  by  VjOOQlC 


478      REPORT  OP  COMMISSIONER   OP  FISH  AND  PISHERIES.     [16] 

more  designate  by  this  name  the  above-described  variety  of  eel  with 
broad  month,  small  eyes,  bright  green  color,  and  tender  flesh.  The  use 
of  this  word  ^*pascinto''  for  two  totally  different  categories  of  eels,  the 
one  comprising  both  those  which  have  not  yet  reached  maturity,  the 
normally  developed  females  which  migrate  later,  and  the  eels  with  the 
lobe-organ,  and  the  other  comprising  the  barren  females,  which  never 
migrate,  and  which,  as  I  remarked  above^  are  found  of  all  sizes,  is  apt 
to  create  some  conftision,  which  will  make  scientific  investigations  in 
the  beginning  somewhat  difiOicult.  When  Spallanzani,  a  hundred  years 
ago,  visited  Comacchio  he  encountered  the  very  same  difficulty,  although 
he  had  no  knowledge  of  sexual  differences  in  eels.* 

The  second  partof  the  problem  was  of  special  interest,  namely,  to  prove 
the  occurrence  in  Comacchio  of  eels  with  lobe-organs  and  to  show  what 
sort  of  life  they  led.  I  can  state  that  among  the  1,200  eels  (more  or 
less)  which  I  dissected  at  Comacchio  (including  in  this  number  the  larger 
eels,  which  are  invariably  females),  I  found  that  on  an  average  5  per 
cent  had  the  Syrski  organ ;  but  that  of  all  the  eels  which  measured  less 
than  45  centimeters  on  an  average  20  per  cent,  had  it;  the  result  was 
therefore  the  same  as  in  Trieste,  whose  fish  market  is,  for  the  greater 
part,  supplied  with  eels  from  Chioggia,  a  comparatively  small  portion 
only  coming  from  Comacchio.  I  found  at  Comacchio  the  largest  ed 
with  a  lobe-organ  which  has  so  fEur  been  discovered,  measuring  48  ceDti- 
meters,  and  also  the  smallest,  measuring  24  centimeters.    All  these  were 

*  Several  of  the  older  naturalists  have  already  stated  that  there  are  some  eels  which 
never  migrate  to  the  sea;  e.g,,  Risso,  in  his  ^'Hlstoire  natorelle  de  TEnrope  m^- 
dionale,"  vol.  iii,  p.  198 ;  also  S.  Nilsson,  in  his  **  Skandinavisk  Fanna,"  vol.  iv,  p. 
663.  Nilsson  calls  the  variety  of  the  eel  which  does  not  migrate  '*  grass-eel,''  and 
makes  special  mention  of  its  yellowish-green  color  and  its  tender  and  delicate  flesh. 
Both  these  naturalists,  however,  strange  to  say,  describe  this  very  variety  as  ha?iiig 
a  more  pointed  snout  than  the  others ;  and  Risso,  who  gives  it  as  a  special  variety— 
the  Anguilla  acuUrostris  (the  eel  with  the  XK>inted  snout),  describes  it  as  dark-oo](H«d 
on  the  back  and  of  a  light  silver  color  on  the  belly.  This  statement  difiers  in  e^ery 
particular  fh>m  the  appearance  of  the  non-migratory  eel  of  Comacchio.  I  must  state 
that  aU  the  ''pasciutl''  which  I  found  to  be  barren  females,  and  which  from  this  rea- 
son do  not  migrate,  are  distinguished  by  a  broad  snout.  It  wiU  be  interesting  in  this 
connection  to  compare  the  following  measurements  taken  in  Comacchio;  a  meana 
the  whole  length  of  the  body  of  the  eel,  and  b  the  breadth  of  the  point  of  the  snont 
between  the  nasal  tubes,  in  millimeten : 
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among  eels  wUch  had  been  canght  during  their  migration  to  the  sea, 
and  like  the  female  eels  which  were  migrating  showed  an  entirely  empty 
stomach,  containing  only  a  small  quantity  of  slime.  A  farther  advanced 
development  of  the  lobe-organs,  in  contradistinction  to  those  caught 
during  summer  near  Trieste,  could  not  be  noticed  in  any  of  them. 

Before  entering  upon  the  third  and  concluding  portion  of  this  treatise 
on  the  eel  question,  I  must  describe  and  determine  scientifically  the 
varieties  of  eels  found  in  the  lagoon  of  Gomacchio.  As  I  could  not  discover 
an  actual  difference  of  species,  they  must  all  come  under  the  common 
designation  of  Anguillafluviatilis  (Fleming).  I  give  the  distinguishing 
marks  of  the  different  varieties  according  to  Siebold.* 

Distinguishing  marks  of  the  species. — ^Lower  jaw  longer  than  the  upper 
jaw;  dorsal  flu  begins  fsar  behind  the  head,  anal  fin  begins  the  length 
of  a  head  back  of  the  beginning  of  the  dorsal  fin ;  body^  as  far  as  the 
anus,  cylindrical;  from  there  to  the  tail,  compressed. 

Of  this  species  the  following  sexual  varieties  can  be  distinguished : 

(L)  Anguilla  fluviatiliSy  Femina  vera. — ^The  fully  developed  female 
eel :  Snout  generally  broad,  dorsal  fin  comparatively  high,  color  on  the 
whole  light,  back  brownish  green — ^never  intensely  black;  belly  whitish 
yellow;  little  or  no  metallic  glitter;  flesh  coarse  and  firm;  grows  more 
than  one  meter  in  length ;  the  frill-like  ovarium  contains  much  fat,  and 
the  eggs  contain  many  yolk-grains.  Migrates  to  the  sea  in  autumn,  and 
during  that  time  ceases  to  eat. 

(2.)  Anguilla  Jluviatilis^  Femina  sterilis. — ^The  barren  female  eel,  called 
in  Gomacchio  ^^pasciuto":  Snout  decidedly  broad,  dorsal  fin  high,  eyes 
remarkably  small,  color  green — almost  yellowish,  back  green,  belly  yel- 
low, no  metallic  glitter,  flesh  soft  and  tender,  grows  three-quarters  of  a 
meter  in  length;  the  ovarium  contains  no  fat,  and  is,  near  the  edges, 
frothy,  thin,  and  bright,  often  as  transparent  as  glass;  the  eggs  contain 
few  or  no  yolk-grains.  Kever  migi*ates  to  the  sea  and  fee  ds  all  the  year 
round. 

(3.)  Aguilla  fluviatUis,  Mas.{1) — ^The  eel  with  a  lobe-organ  (the  male 
eelf):  Snout  either  attenuate  and  pointed,  or  short  and  pointed;  dorsal 
fin  narrow,  eyes  generally  large,  color  decidedly  dark,  the  back  a  dark 
green,  often  quite  black;  belly  bluish  or  silvery  white  with  little  or 
no  yellow,  has  a  metallic  glitter,  often  a  bronze  color;  flesh  coarse 
and  firm ;  so  far  no  specimens  have  been  found  measuring  more  than 
48  centimet^ns./  Instead  of  the  finll-like  ovarium,  it  has  an  organ 
resembling  a  narrow  band  divided  into  many  lobes,  probably  of  the 
nature  of  testicles.  Migrates  to  the  sea  in  autumn,  and  during  that  time 
does  not  take  any  food. 

According  to  size  and  weight  the  Gomacchio  fishermen  distinguish 
the  eels  by  different  names.  The  young  eels,  thin  as  threads,  which  in 
spring  come  from  the  sea  they  call  ^^Oapillariy^  those  weighing  less  than 

*  With  his  usual  higenuity  Slebold  as  far  back  as  1863  (SUsswasserfisohe  Mittelemo- 
paSy  p.  352),  asked  the  qhestiou,  whether  those  eels  which  never  migrate  could  be  bar- 
ren eelSy  whilst  the  migrating  eels  were  the  ftilly  developed  males  and  females. 
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3  pouncU  ^^AnguUley^  those  between  8  and  4  ponnds  ^'AnifuiUaci/'  from 

4  up  to  6  pounds  ^^  Rocehe^  and  the  largest,  weighing  5^  pounds  and 
more  ^'  MiglioramenUP  During  autumn  eels  are  firequently  caught  near 
Gomacchio  weighing  10  and  even  15  pounds. 

A  s  regards  the  third  aim  which  I  had  set  myself,  and  which  brinp  us 
to  the  most  important  point  of  the  whole  eel  question,  namely,  to  catch 
in  the  open  sea  eels  which  had  got  there  on  their  migrations,  in  order  to 
obtain  in  this  way  a  fully  matured  milter  and  spawner,  I  have,  as  far  as 
my  modest  means  would  allow,  done  everything  which  would  bring  me 
nearer  to  the  solution  of  this  problem.  I  have  gone  to  sea  in  Chioggia 
fishing  vessels,  both  from  Magnavacca  and  fh>m  Godigero;  I  have 
accompanied  the  fishermen  on  their  expeditions  to  the  open  sea;  I 
have  fished  with  them,  and  by  offering  them  rewards  I  have  urged 
them  to  catch  eels  out  at  sea.  I  have  arrived  at  the  conviction  that 
this  problem  can  only  be  solved  by  employing  extraordinary  means. 
Sensible  old  Ghioggia  fishermen,  who  know  every  nook  and  comer  off 
this  part  of  the  Adriatic,*  have  assured  me  tiiat  during  a  long  lifetime 
they  have  never  yet  caught  a  fully-grown  river  eel  at  any  distance  fix)m 
the  coast  The  eels  which  were  handed  me  in  the  harbor  of  Magnavacca, 
which  were  said  to  have  been  caught  in  the  open  sea,  and  which  I 
found  to  be  common  female  eels,  or  eels  with  lobe-organs,  had  invari- 
ably been  caught  in  the  immediate  neighborhood  of  the  ooast,  or  e?ea 
in  the  Falotta  Ganal.  There  was  no  lack  of  attempts  to  deceive  me; 
fishermen  would  take  eels  along  from  the  shore,  and  on  their  return 
exhibit  them  to  me  as  having  been  caught  in  the  sea.  Near  the  coast 
eels  are  frequently  found,  as  I  have  mentioned  above,  in  the  sea,  and 
differ  in  no  respect  from  the  lagoon  eels.  I  found  both  female  eels  and 
eels  with  lobe-organs  with  the  same  immature  organs  of  generation  as 
in  Gomacchio;  these  eels  had  evidently  just  entered  the  sea  from  the 
lagoon  by  way  of  the  Palotta  Ganal.  At  some  distance,  however,  1  to  2 
nautical  miles  from  the  coast,  none  of  the  many  thousands  of  grown  eels 
which  have  migrated  to  the  sea  are  seen ;  every  trace  of  them  is  abso- 
lutely lostt   Inexplicable  as  this  phenomenon  appears  at  first  sight, 

*TU6  inhabitants  of  Chioggia  are  the  boldest  fishermen  and  sailors  on  the  whole 
ooast  of  Italy,  and  are  famous  as  snch  nnder  the  name  ''  lupi  di  tnar  " — sea- wolves  li 
is  a  great  pleasure,  especially  when  the  waves  are  high,  to  watch  t^eir  manenv^ 
which  they  execute  shouting  and  singing.  Two  Chioggia  Tessels  with  reddish-brown 
sails  set  out  on  their  expedition.  One  sails  far  ahead,  and  at  a  snitable  place  casts 
the  net ;  thereux>on  both  vessels  rapidly  sail  towards  each  other;  it  looks  as  if  they 
must  run  into  each  other.  When  very  close  to  each  other  a  fisherman  holding  the  Hoe 
of  the  net  in  his  hand  leaps  from  the  first  into  the  second  vessel,  amid  the  shouts  and 
laughter  of  his  companions.  In  a  few  moments  both  vessels  are  again  far  firom  esdi 
«ther,  and  haul  in  the  net. 

tWherever  the  coast  has  long  and  shaUow  bays,  like  near  Goro,  north  of  the  Po  di 
Volano,  as  also  in  Schleswig  and  Denmark,  eels  are  found  at  a  considerable  distance 
from  the  coast.  I  have  seen  eels  speared  at  a  great  distance  from  the  coast  in  the  Bay 
Bacca  di  Goro.  The  difficulty  or  impossibility  only  begins  in  deep  water,  and  this  is 
the  very  place  from  which  eels  are  desired.    After  my  experiences  I  must  contest  tiie 
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it  is  easily  explained  when  one  thinks  of  the  method  of  fishing,  and  the 
nets  employed  by  the  sea  fishermen.  These  nets,  which,  like  those  used 
in  the  lobster  fisheries,  are  intended  to  be  dragged  along  the  bottom  of 
the  sea,  have  very  wide  meshes,  much  too  wide  to  retain  an  eel,  which 
can  slip  through  a  very  small  hole.  And  those  nets  which  have  narrow 
meshes  never  reach  to  the  bottom  of  the  sea }  the  eels,  however,  caff 
only  be  brought  up  from  the  bottom  of  the  sea.  The  drag-nets  which 
the  fishermen  employ  are,  moreover,  deficient  in  thi&  respect,  that  they 
do  not  have  an  apparatus  to  dig  up  the  mud  which  is  the  favorate  habi- 
tation of  theeel,  but  glide  over  it  gently.  The  fishermen  would  very  justly 
fear  for  their  expensive  nets  if  they  were  to  make  an  attempt  at  digging 
up  the  bottom.  To  catch  a  river  eel  in  the  open  sea,  which  is  an  essential 
condition  of  solving  the  most  perplexing  question  of  the  eel  problem, 
will  therefore  remain  an  impossibility  as  long  as  we  do  not  possess 
vessels  and  apparatus  specially  adapted  to  this  purpose. 

When  one,  as  I  did,  has  spent  weeks  in  the  company  of  the  fishermen 
and  officers  of  the  lagoon,  superintendents  of  fisheries,  and  private  fish- 
ennen,  who  year  after  year  and  during  the  fishing  season  by  day  and  night 
think  and  talk  of  nothing  else  but  of  the  eel,  on  which  tiieir  prosperity 
depends,  which  was  fished  for  by  their  ancestors  centuries  ago,  so  that 
their  power  of  observation  of  the  mode  of  life  of  this  ilsh  has  naturally 
been  sharpened,  it  will  not  be  surprising  to  find  that  the  more  intelli- 
gent fishermen  have  quietly  formed  some  opinions  regarding  this  mys- 
terious fish  and  its  procreation,  which,  laying  aside  the  common  faUes, 
are  calculated  to  give  some  hints  to  the  naturalist  as  to  the  way  and 
direction  in  which  he  should  pursue  his  investigations.  Such  opinions 
I  have  heard  expressed  by  some  of  the  more  intelligent  of  the  fishermen, 
and  the  opinion  which  I  had  formed  concerning  some  of  the  unsolved 
problems  of  the  eel  question  has  thereby  been  confirmed.  These  prob- 
lems, which  are  intimately  connected  with  each  other,  are  the  following: 

(1)  How  can  it  beexplained  that  nofully-developed  males  and  females — 
milters  and  spawners — of  the  eel  have  ever  been  foundf 

(2)  When  and  where  do  the  organs  of  generation  of  the  eel  develop 
to  that  degree  of  maturity  which  is  necessary  for  the  procreation  of 
young  eels  I 

(3)  Where  do  eels  spawn,  and  where  are  their  eggs  impregnated  f 

(4)  What  becomes  of  the  fully-grown  eels  after  the  spawning  season ; 
why  do  they  never  return  to  the  rivers,  but  disappear  altogetherf 

Drawing  rational  conclusions  from  our  present  knowledge  of  the  eel 
question,  these  questions  should  be  answered  as  follows: 

aaeertion  made  by  Professor  Ercolani,  that  the  eels  which  weie  sent  to  him  from 
Anoona  had  been  caaght  in  the  open  sea..  I  am  convinced  that  they  had  never  seen 
the  open  sea ;  the  fishermen,  however,  described  them  as  '^  caaght  in  the  sea,"  which, 
of  coarse,  was  trae  in  a  certain  sense,  although,  no  donbt,  they  had  caught  them  near 
the  coast  Through  the  kindness  of  Mr.  von  Littrow,  harbor-master  at  Fiame,  I 
received  a  large  nomber  of  eels  wbich  the  lobster-fishermen  had  canght  in  the  harbor 
of  Flume,  and  which  in  no  reepect  differed  from  the  common  lagoon  eels. 
8.  Miss.  69 31 
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(1)  For  the  development  of  their  organs  of  generation  eels  need  salt 
water.*  As  has  now  been  ascertained  beyond  a  doubt,  the  eels  leave 
the  rivers  and  brackish  lakes  when  their  organs  of  generation  have 
scarcely  begun  to  develop,  and  enter  the  sea  that  these  organs  may 
there  reach  their  full  development.    That  this  migration  to  the  sea  is 

'undertaken  for  the  purpose  of  spawning  is  fully  proved  by  the  fact  tiiat 
in  spring  the  young  eels  come  from  the  sea,  and  this  view  is  fiirther 
strengthened  by  the  circumstance  that  when  the  eels  commence  to 
migrate  they  cease  to  eat,  just  like  other  fish  do,  during  the  spawning 
season. 

(2)  The  development  of  the  organs  of  generation  takes  place  in  the 
sea,  not  near  the  coast,  but  farther  out  in  deep  water.  Considering  the 
immature  condition  of  the  eels  when  they  begin  to  migrate,  the  develop- 
ment is  exceedingly  rapid.  In  a  few  (five  to  six)  weeks  they  reach  matair- 
ity,  according  to  the  time  when  they  enter  the  sea.  Near  Comacchio 
the  eels  migrate  from  the  beginning  of  October  till  the  end  of  December. 

(3)  The  river  eels  have  their  settled  spawning  places  in  the  sea-t 
These  are  mud-banks  trhich  the  eels  visit  in  large  numbers  for  the  pur- 
pose of  spawning.  The  young  fry  develop  on  these  banks,  and  go  to 
the  mouths  of  the  rivers  in  the  beginning  of  spring,  about  eight  to  im 
weeks  after  their  birth. 

(4)  The  old  eels,  both  males  and  females,  die  soon  after  the  spawning 
season.  The  extraordinarily  rapid  development  of  their  organs  of  gai- 
eration  exhausts  them  to  such  a  degree  that  they  die  soon  after  having 
spawned.    This  is  the  reason  why  they  are  never  seen  to  return.^ 

It  is  hoped  that  this  short  treatise  on  the  eel  question  may  do  its  share 
in  giving  a  new  impetus  to  its  scientific  investigation  and  may  aid  in 

^Some  peculiarity  in  the  chemical  composition  or  the  organic  contents  of  the  water 
of  the  Black  Sea  must  be  assigned  as  the  reason  why  there  are  no  eels  in  the  wliok 
territory  of  the  Black  Sea  nor  in  the  Danube  and  its  tributaries. 

t  The  Chioggia  fishermen  have  pointed  out  to  me  several  of  these  mud-banks  in  the 
Adriatic. 

t  Biebold  was  the  first  to  express  this  opinion  (see  farther  below).  An  inteUigent 
Chioggia  fisherman,  owner  of  a  vessel,  in  answer  to  my  question,  what  became  of  the 
old  eels,  replied:  ''They  die  on  the  mud-banks  after  they  have  made  young  ones.* 
This  view  finds  its  scientifically  proved  analogy  in  the  lamprey.  Panizsa  in  de- 
scribing the  sea  lamprey  (Petromyzon  marinut  L.)  remarks  that  both  the  males  and 
females  of  this  kind  of  lamprey  are  invariably  found  dead  after  the  spawning  seasoaL 
(See  Panizza :  ''Memoria  sulla  lampreda  marina"  in  the  ''Memorie  dell'  Inatituto 
Lombardo  dl  science,"  vol.  ii,  Milan,  1845,  p.  48.)  Regarding  the  river-lampref 
{Petromyzon  fluviaUlia  L.)  Statius  Martens,  the  translator  of  Linnd's  System  of  Katnre, 
says  (voL  iii,  1774,  p.  232),  that  after  it  has  finished  spawning  it  gradually  dedisM 
and  finally  dies.  Concerning  the  small  lamprey  (Petromyson  Planeri,  Bloch),  ^ 
discoverer  of  its  larva  (the  AmmoooBtes  branchialis)^  August  MiiUer,  who  had  obeerred 
the  spawning  process  of  this  fish  in  the  river  Panke  near  Berlin,  says  that  he  had  wit- 
nessed the  very  same  phenomenon.  (See  A.  MUller,  *  *Vorlaufiger  Bericht  fiber  die  Entwi- 
ckelung  der  Neunaugen"  in  **J.  Mimer*s  Archiv,"  1856,  pp.  323,  324.)  Theodor  v« 
Siebold  (in  his  "Die  RliFSwasserfische  Mitteleuropa's,"  p.  378)  says:  "A Tery  interwu- 
ing  fa()t,  discovered  by  A.  Miiller  in  the  course  of  his  observations,  is  the  complete  dii- 
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leading  as  to  its  final  solution.  Would  that  all  who  possess  the  necessary 
means  might  constantly  remember  Spallanzani's  words,  uttered  by  him  a 
century  ago  after  his  many  vain  attempts  to  solve  the  eel  problem :  "  Our 
BtUl  prevailing  ignorance  regarding  the  procreation  of  the  eel,  instead  of 
deterring  us  from  further  investigations,  should  spur  us  on  to  strain 
every  nerve  to  dispel  this  dark  cloud  of  ignorance,  having  ever  before  us 
the  examples  of  seekers  of  truth  in  other  fields  of  natural  science,  who 
by  careful  and  persevering  search  at  last  succeeded  in  removing  the 
seemingly  impenetrable  vail  from  many  a  mystery  of  nature.^  (Opere  di 
Lazzaro  Spallanzani,  vol.  iii,  pp.  561,  562,  Milan,  1826.) 

appearance  of  the  small  lampreys  after  the  spawniDg  season  is  over.  In  spite  of  the 
most  diligent  search  A.  MtUler  conld  not  find  any  trace  of  them  except  a  few  dead  ones 
floating  abont  in  the  water.  As  moreover  the  ovaria  of  these  lampreys  never  con- 
tained eggs  in  different  stages  of  development,  as  is  the  case  with  other  fish,  bnt  after 
the  spawning  season  contained  nothing  bnt  the  empty  cells,  A.  Miiller  was  Jostified  in 
conclading  from  this  that  the  organs  of  generation  of  these  smaU  lampreys  are  after 
the  spawning-season  completely  exhausted,  and  that  the  fish  consequently  die.  By 
personal  observation  I  have  convinced  myself  that  after  the  spawning  season  the  ova- 
ria of  the  small  lampreys  are  entirely  void  of  eggs,  and  I  mnst  therefore  agree  with 
Miiller  that  the  snpposition  seems  very  natural  that  the  same  is  the  case  with  Peinh 
mjfzan  marinHM  and  Petramygan  fluviaHlia,  I  even  go  a  step  farther  and  ask  the  question 
whether,  perhaps,  snch  a  generative  activity,  only  occurring  once  during  life  and  fol- 
lowed by  death,  is  the  reason  why  the  eels  which  have  migrated  to  the  sea  never 
return  from  there.''  It  may  not  be  out  of  place  to  point  to  the  striking  similarity 
between  the  generfttive  organs  of  the  lamprey  and  the  eel,  to  which  Rathke  has 
directed  attention  In  bis  treatise  on  the  organs  of  generation  in  fish,  not  only  as  regards 
the  female^  but,  strange  to  say,  also  the  male  eel. 
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By  Prop.  K.  MObiuS.* 


[From  "  Tageblait  der  53.  Veraammlung  Deutscher  Naiurforscher  vnd  Aerzte  in  Vaneig^ 
1880.''  Journal  of  the  53d  Conference  of  Gennan  Scientista  and  Physicians,  held  at 
Danzig,  1880.    No.  6,  September  22,  1880.] 


All  the  known  forms  of  animals  may  be  divided  into  155  orders ;  of 
these  62  live  on  land,  67  in  fresh  water,  and  107  in  salt  water.  The  sea, 
therefore,  is  richer  in  animal  forms  than  the  fresh  water  and  the  land, 
and  also  produces  more  individuals  than  freshwater  and  land  combined. 

As  the  number  of  domestic  animals  on  a  farm  depends  on  the  extent 
and  qnality  of  the  land  belonging  to  it,  in  the  same  way  the  number  of 
animals  in  the  different  domains  of  nature,  both  on  land  and  in  water, 
depends  on  the  quantity  of  food. 

As  no  animal  is  able  to  form  the  organic  combinations  of  its  body 
direct  from  water,  air,  and  mineral  substances,  all  animals  of  our  earth 
depend  on  the  quantity  of  organic  matter  produced  by  the  vegetable 
kingdom  \  and  the  number  of  animals  inhabiting  the  different  seas,  there- 
fore, likewise  depends  on  the  quantity  of  organic  nutritive  matter  which 
the  water,  either  directly  or  indirectly,  receives  from  the  vegetable  king- 
dom. 

To  prove  this  let  us  flist  of  all  cast  a  glance  at  our  own  seas,  the 
Bsdtic  and  the  Korth  Sea. 

Large  meadows  of  green  sea-weeds  extend  in  the  shallow  waters  near 
the  coast,  wherever  the  bottom  does  not  consist  of  shifting  sand,  in 
which  no  plant  can  take  root.  Wherever  the  bottom  is  stony,  brown 
algse  {fucoids)  grow,  and  further  away  from  the  coast,  at  depths  of  60  to 
80  feet,  the  bottom  is  in  many  places  covered  with  red  algae  (florids). 
At  a  still  greater  depth  there  are  few  or  no  plants  \  but  aquatic  plants 
torn  loose  from  the  places  where  they  grew  are  often  brought  up  in 
dredges  from  a  depth  of  several  hundred  yards.  After  the  gases  filling 
their  tissues  have  escaped,  such  plants  sink  towards  the  bottom,  fall  to 
pieces,  and  finally  form  the  principal  component  part  of  the  mass  of 
dark,  soft  mud  forming  the  bottom  of  many  bays  of  the  Baltic  and 
I^orth  Sea.    When  such  mud,  brought  up  in  dredges,  is  put  into  a  barrel, 

*  Die  Kalirung  der  Seetiere.  Vartrag  von  K.  MObius,  Professor  in  Kiel.  Translated  by 
Hrrman  Jacobson. 
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it  does  not  appear  to  contain  any  animal  life;  bat  if  it  is  pnt  through  a 
fine  wire  sieve,  which  cleans  out  all  the  mad,  a  large  namber  of  dimina- 
tive  mollasks,  worms,  crastaceans,  and  other  marine  animals  maybe  seen. 

If  we  coald  dive  down  to  the  mad  bottom  withoat  toaching  its  sur- 
&ce,  we  woald  find  it  fall  of  worms,  shells,  and  other  marine  animals  pro- 
trading  irom  the  mad,  all  basy  absorbing  with  their  months  the  parti- 
cles of  mad  nearest  to  them ;  and  we  wonld  also  see  floanders,  codfish, 
eels,  and  other  fish  digging  themselves  into  the  soft  mud  for  the  purpose 
of  devouring  its  inhabitants. 

In  the  great  depths  of  the  Baltic,  90  to  95  fothoms,  east  of  the  island 
of  Gottland,  where  the  bottom  consists  of  plastic  clay  containing  but 
very  few  organic  substances,  I  found  very  few  worms  during  the  sum- 
mer of  1871.  In  the  greatest  depths  of  the  Mediterranean  southeast  of 
Sicily  (1,700  fathoms),  where  the  bottom  consists  of  yellowish  clay,  the 
British  exploring  expedition  of  1870  found  no  traces  of  animal  life. 

In  the  southern  part  of  the  North  Sea  the  muddy  bottoms,  at  a  depth 
of  20  to  25  fathoms,  are  literally  alive  with  small  crustaceans,  worms, 
snails,  mollusks,  echinoderms,  and  polyps,  and  are  therefore  very  rich 
in  fish. 

Enormous  masses  of  dark  mud,  formed  from  vegetable  matter  whidi 
has  sunk  to  the  bottom,  lie  at  the  bottom  of  the  deep  fiords  of  Norway, 
and  furnish  excellent  food  for  their  numerous  fish  and  other  marine 
animals. 

Besides  the  sea- weeds,  which  in  all  latitudes  grow  at  a  depth  of  25 
£ftthoms  on  level  bottoms,  the  sea  produces  different  kinds  of  floating 
algSB,  which  furnish  food  to  marine  animals. 

During  the  summer  a  floating  microscopic  alga  {MeUmra  costata)  ap- 
pears in  the  Bay  of  Kiel,  and  probably  also  in  other  parts  of  the  Ba1ti0| 
in  such  enormous  masses  that  the  water  becomes  turbid. 

Glean  plates  of  glass  which  I  fastened  to  some  poles  in  the  Bay  of 
Kiel  one  meter  below  the  surface  of  the  water  were,  after  8  to  14  days, 
completely  covered  with  diatoms,  among  which  infusoria  were  crawling 
about,  the  stomachs  of  which  contained  diatoms.  Diatoms  live  in  every 
sea,  and  when  dead  form  the  principal  component  part  of  the  finer  por- 
tions of  the  bottom. 

Late  in  summer  the  Baltic  near  the  mouths  of  the  Oder,  Vistula,  and 
other  rivers  assumes  a  peculiar  green  color,  £rom  great  masses  of  float- 
ing microscopic  algce,  so-called  "water  blossoms."  The  commission  for 
the  scientific  investigation  of  the  German  seas,  which  during  this  month 
has  examined  the  Bay  of  Danzig,  on  the  10th  of  September  found  a  her- 
ring-net which,  east  of  Zoppob,  had  been  left  at  the  bottom  of  the  sea 
for  one  night,  covered  with  a  greenish  slime,  which  principally  consisted 
of  such  microscopic  algse. 

In  the  Bed  Sea,  the  Atlantic,  Indian,  and  Pacific  Oceans,  navigators 
and  scientists  have  often  observed  floating  microscopic  algse  of  a  reddish 
color  {Trichodesmium  erythrceum)  covering  the  sea  for  miles  and  miles. 
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In  the  middle  Atlantic  Ocean  large  masses  of  algSB  (Sargassum  hacei" 
ferum)  are  floating  about,  which  furnish  food  not  only  to  the  animals  liv- 
ing on  and  among  them,  but  also,  after  they  have  decayed  and  sunk  to 
the  bottom,  to  animals  living  in  the  depths  of  the  sea. 

Plants  growing  on  land  likewise  furnish  food  for  the  animals  of  the 
sea.  All  rivers  carry  organic  matter  into  the  sea,  which,  with  the  fine 
mineral  substances  of  the  river  water,  sink  to  the  bottom  near  the  mouths 
of  the  rivers  and  form  layers  of  rich  mud. 

In  the  Caribbean  Sea,  A.  Agassiz  found  masses  of  leaves,  pieces  of 
bamboo,  and  sugar-cane  at  a  depth  of  900  fothoms,  and  at  a  distance  of 
16  to  24  kilometers  from  the  shore,  and  wherever  this  wa^  the  case  the 
deep-water  fauna  was  particularly  rich. 

At  the  greatest  depth  of  the  ocean,  below  900  fathoms,  both  the  num- 
ber of  species  of  animals  and  individuals  decrease,  evidently  because  the 
quantity  of  food  is  smaller.  Decaying  plants  and  animals  which  either 
sink  to  the  bottom  perpendicularly  or  gradually  glide  down  the  incline 
of  the  coast,  are  either  devoured  by  marine  animals  or  dissolve  entirely 
before  they  reach  the  deepest  bottoms. 

Flat,  sandy  bottoms,  on  which  the  constant  motion  of  the  waves  al- 
lows nothing  to  rest,  be  it  alive  or  dead,  are  almost  void  of  animal  life. 

Firm  coral  reefs,  on  the  other  hand,  towards  which  wind  and  breakers 
carry  vegetable  and  animal  life  from  the  open  sea,  both  by  day  and  night, 
are  among  the  most  densely  inhabited  portions  of  the  sea,  especially  on 
their  outer  edges,  because  these  receive  the  great^est  quantity  of  nutn- 
tive  matter  (Murray). 

As  the  growth  of  young  marine  animals,  just  as  much  as  that  of  land 
and  firesh- water  animals,  depends  on  the  quantity  of  food,  large  numbers 
of  young  fish  and  other  marine  animals,  which  were  hatched  within  a 
limited  space,  must  spread  over  a  larger  extent  of  water,  if  many  of  them 
are  not  to  perish  from  want  of  food.  To  find  this  food,  they  swim  in 
large  schools  from  one  place  to  another,  and  continuing  in  the  direction 
in  which  they  find  the  most  food,  they  gradually  get  to  migrating,  with- 
out the  slightest  idea  or  purpose  of  finding  a  more  pleasant  place  of  so- 
journ. Thus  the  schools  of  herrings  enter  the  bays  of  the  Baltic,  fol- 
lowing those  portions  of  the  sea  which  are  richest  in  copepods.  The 
herrings  are  followed  by  the  codfish,  which  feed  on  the  former,  and  near 
the  coasts  of  Norway  large  numbers  of  whales  follow  the  herring  and  de- 
vour many  thousandj9  (O.  Sars). 

The  migrations  of  marine  animals  are  therefore  caused  by  the  periodical 
appearance  of  food  within  certain  parts  of  the  sea,  just  as  the  migrations 
of  the  South  African  antelope,  the  North  American  buflFalo,  and  the  Si 
berian  reindeer  are  produced  by  the  same  causes. 

Food- fish,  by  seeking  their  food  in  different  paits  of  the  sea,  thus  fur- 
nish us  with  wholesome  food  Irom  numberless  small  marine  animals, 
which  without  them  would  be  of  no  use  to  uau 
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The  periodical  increase  and  decrease  of  nutritive  matter  in  the  differ- 
ent parts  of  the  sea  depend  on  the  degree  of  warmth  and  light  whieh^ 
during  the  changing  seasons^  they  receive  from  the  sun. 

Food  and  temperature  exercise  a  powerful  influence  on  the  develop- 
ment of  the  eggs  of  marine  animals. 

The  eggs  of  many  invertebrate  marine  animals  develop  simnlt^ieonsly 
with  the  eggs  of  fish  which  come  in  large  shoals ;  the  young  fish  there- 
fore find  numerous  microscopic  embryos  in  the  same  water  in  which  they 
were  hatched.  By  inhaling  this  water  when  breathing  they  at  the  same 
time  get  the  food  which  is  most  suitable  for  them.  The  water  flowing 
through  their  gills  is  in  a  certain  sense  their  mother's  milk.  If  the  water 
does  not  contain  the  food  which  is  absolutely  required  by  the  young  fish 
they  perish  as  soon  as  the  nutritive  yolk  of  the  egg  has  been  consumed, 
for  on  water  alone  no  marine  animal  can  live. 

Though  it  is  therefore  an  easy  matter  to  develop  young  salt  and  beah 
water  animals  from  healthy  eggs  in  small  vessels,  because  the  eggs  con- 
tain all  the  substance  which  is  necessary  for  such  development,  it  is  very 
diflScult  to  raise  the  young  fry  in  aquaria,  because  these  but  rarely  con- 
tain the  necessary  food. 

There  is  no  doubt  that  many  young  fish  and  other  marine  animals  do 
not  attain  to  maturity  simply  because  the  water  where  they  were  bom 
does  not  contain  a  sufficient  quantity  of  suitable  food. 

The  average  quantity  of  sunlight  and  warmth,  repeating  itself  from 
year  to  year,  develops  a  certain  quantity  of  nutritive  matter  for  the  ani- 
mal life  of  the  sea,  and  the  total  mass  of  mature  animals  of  one  part  of 
the  sea  is  as  large  during  every  period  of  development  as  the  quantity  of 
food  in  that  part  allows,  for  during  every  breeding-period  all  the  animals 
living  together  in  one  region  produce  a  much  larger  number  of  eggs  than 
the  number  of  mature  animals  developed  from  them.  The  germinating 
£eu;ulty  of  all  species  of  animals  is  greater  than  their  maturing  faculty. 

One  of  the  most  obvious  reasons  why  the  maturing  faculty  of  animals 
decreases  is  the  destruction  of  eggs,  embryos,  and  young  firy  by  other 
species  or  by  larger  individuals  of  the  same  species.  Thus,  the  Core- 
gonus  lavaretua  eats  the  eggs  of  its  own  species;  large  codfish  devour 
small  codfish,  and  eels  fill  their  stomachs  with  the  spawn  of  different 
fish. 

In  certain  localities  man  exercises  a  considerable  influence  on  the 
maturing  faculty  of  marine  animals.  In  Greenland  the  whale  {Balama 
mysticetua)  is  at  present  a  very  rare  animal,  because  Dutch,  Hamburg, 
British,  American,  and  other  whalers  have  caught  old  and  young  whales 
for  centuries. 

In  nearly  all  the  fishing  villages  on  the  coasts  of  the  Baltic  and  the 
K^orth  Sea  the  fishermen  complain  that  the  former  wealth  of  fish  ia  dis- 
appearing. It  is  unfortunately  impossible  to  ascertain  from  comparative 
statistics  in  how  far  these  complaints  are  justified ;  but  there  is  scarcely 
a  doubt  that  in  most  of  our  coast  ws^ters  more  fish  are  caught  within 
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one  year  than  in  former  times.  The  number  of  consnmers  of  salt-water 
fish  in  our  inland  provinces  has,  since  the  introduction  of  raiboads,  in- 
creased so  much  that  the  quicker  and  larger  sales  of  flsh  have  induced 
the  fishermen  to  bring  more  small  fish  to  market  than  formerly ;  thereby 
they  of  course  reduce  the  productiveness  of  the  food-fish  in  their  waters. 
They  follow  the  same  course  as  large  fish  of  prey^  and  do  their  share  in 
reducing  the  maturing  faculty  of  valuable  fish.  The  invertebrates  found 
in  such  waters  then  serve  as  food  for  other  worthless  fish,  or  at  best 
they  only  serve  to  develop  a  larger  number  of  young  immature  food-fish, 
whose  total  weight  has  much  less  value  than  the  same  weight  of  fully 
grown  fish,  which  moreover  could  do  something  in  the  way  of  propaga- 
ting the  species  before  they  were  caught.  If  fishermen,  therefore,  wish 
to  permanently  reap  an  average  reward  of  their  labor,  the  fish  which 
spawn  in  coast  waters  should  not  be  caught  at  all  ages,  but  should  be 
protected  especially  during  the  period  of  their  youth  and  during  the 
spawning  season. 

In  no  part  of  the  sea  has  fish-food  decreased,  as  has  been  the  case  in 
many  fresh  waters  of  highly  cultivated  countries,  causing  a  decrease  of 
fresh-water  fish.  In  many  countries  our  modem  civilization  has  de- 
stroyed the  natural  communities  (Ceuobitisms)  of  plants  and  animals, 
and  substituted  those  plants  and  animals  which  were  most  profitable  to 
man.  But  the  natural  communities  of  the  sea  human  agencies  can  only 
change  to  a  certain  degree  in  the  coast  waters.  In  the  open  sea  the 
natural  communities  of  plants  and  animals  will  continue  to  live  and 
sustain  each  other  as  long  as  the  waves  of  the  eternal  ocean  continue 
torolL 
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VI.-THE  ICELAND  HERRING-FISHERIES/ 


By  W.  Finn. 


[From  "Deutsche  Fiacherei-Zeitimg,"  3d  year,  No.  54.    Stettin,  DewmberSX.  1880. J 


Towards  the  end  of  last  year  (1879)  a  market  report  received  from 
Gtottenburg  by  the  ^^  Deutsche  Fischerei-Zeitung^  mentioiied  the  fact 
that  a  new  article  had  been  introduced  into  the  Gottenburg  market^  viz, 
Iceland  salt  herring^  which  on  account  of  its  sni>erior  quality  had  com- 
manded a  very  high  price.  Some  time  later  the  same  kind  of  herrings 
was  maitioned  in  reports  from  other  places.  Quite  recently  news  was 
received  from  Elmshom  (Holstein)  that  a  vessel  which  from  that  place 
had  gone  to  Iceland  in  spring  to  engage  in  the  herring-fisheries  had 
returned  with  a  Ml  cargo.  These  communications  aroused  my  interest, 
and  as  in  the  Danish  ofQcial  reports  I  found  but  very  few  data  regarding 
the  Iceland  herring-fisheries,  I  applied  to  Norway  for  further  informa- 
tion, for,  strange  to  say,  neither  the  Icelanders  nor  the  Danes,  but  the 
Norwegians,  have  begun  herring-fisheries  on  a  large  scale  near  Iceland, 
and  they  are  rapidly  developing  them  to  an  extent  which  cannot  fiEiil  to 
exercise  an  important  influence  on  the  world's  commerce.  The  informa- 
tion relating  to  these  fisheries  which  I  received  from  Norway,  and  which 
in  the  highest  degree  deserves  the  attention  of  our  ship-owners  and 
capitalists,  is  given  in  the  following : 

It  is  now  eleven  years  since  an  association  called  the  Iceland  Fishing 
Company  was  formed  in  Mandal,  Norway.  A  mere  accident  ftimished 
the  occasion  for  forming  this  association.  The  captain  of  a  Norwegian 
vessel,  who  often  visited  Iceland,  had  his  attention  directed  to  the 
large  schools  of  herrings  in  the  Sejdis  fiord  on  the  east  coast  of  Iceland. 
He  communicated  his  observations  to  the  owner  of  the  vessel,  a  Mandal 
merchant,  Mr.  Albert  Jacobsen.  This  gentleman,  one  of  the  most  ener- 
getic business  men  of  Mandal,  resolved  to  make  an  attempt  to  establish 
regular  fisheries  on  the  coast  of  Iceland,  although  he  hardly  looked  for 
favorable  results,  as  neither  Icelanders  nor  Danes  had  hitherto  attempted 
anything  in  this  direction.  Mr.  Jacobsen  bought  a  piece  of  land  in  a 
favorable  location  on  the  shore  of  the  Sejdis  fiord,  and  sent  a  vessel  to 
Iceland  well  furnished  with  everything  required  for  fishing.    This  first 

*•  Die  MUringaflscherei  6d  Island,    Translated  ty  Herbian  Jacobson. 
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expedition  was  saccessful^  and  the  vessel  returned  with  a  foil  cmrgo  of 
herrings  of  the  finest  qnaUty.  This  result  created  quite  a  sensation  in 
Mandal  business  circles,  and  seven  other  merchants  associated  them- 
selves with  Mr.  Jacobsen  in  the  above-mentioned  company.  Alongside 
of  the  land  near  the  Sejdis  fiord  bought  by  Mr.  Jacobsen,  another  and 
larger  piece  of  land  was  bought  by  the  company,  and  a  large  and  some- 
what expensive  establishment,  answering  to  the  great  expectations  ^i- 
tertained  with  regard  to  this  enterprise,  was  started  on  the  Sejdis  fiord. 
During  the  first  year  these  expectations  were  not  disappointed,  for  about 
2,000  tons  of  herrings  were  sent  to  Mandal.  But  now  there  foUowed  a 
number  of  poor  years.  The  herrings  did  not  make  their  appearance,  and 
the  heavy  expense  of  keeping  up  the  establishment  caused  serious  losses 
to  the  stockholders.  Tbe  consequence  was  that  the  company  was  dissolved 
and  the  whole  establishment  sold  for  a  mere  song  to  a  new  company 
rising  from  the  ruins  of  the  old  one.  Among  those  who  had  not  yet  given, 
up  all  hope  was  Mr.  Jacobsen,  who  was  also  one  of  the  stockholders  of 
the  new  company.  But  as  the  enterprise  did  not  fiourish,  and  did  not 
seem  to  promise  any  profits  in  the  future,  the  ilumber  of  stockholders 
gradually  decreased  until  only  two  were  left,  Mr.  Jacobsen  and  another 
merchant,  Mr.  Carl  Lund.  These  two  men,  not  discouraged  by  tempo- 
rary failures,  and  able,  by  reason  of  their  pecuniary  circumstances,  to 
stand  the  pressure  for  some  time,  bought  up  the  shares  of  all  those  stock- 
holders who  desired  to  withdraw  ftom  the  company.  At  last,  in  1877, 
the  herrings  again  made  their  appearance  in  the  Sejdis  fiord,  and  came 
again  in  the  following  year.  But  in  spite  of  the  moderately  suooe^al 
fisheries  the  net  profits  were  not  large,  owing  principally  to  the  low  price 
of  herrings.  Last  autumn,  however,  the  sensational  news  reached  Man- 
dal from  Iceland  that  such  an  enormous  number  of  herrings  had  entered 
the  nets  that  there  were  not  enough  barrels  and  salt.  These  articles 
were  sent  out  at  once,  but  nevertheless  a  considerable  number  of  her> 
rings  was  lost.  In  spite  of  this  loss,  however,  the  result  was  very  sat- 
isfactory, no  less  than  8,000  barrels  of  herrings  having  been  salted,  and 
as  prices  were  high  (in  Mandal  26^  crowns — $7.12 — ^wholesale  price,  were 
paid  for  a  barrel ;  and  in  Gottenburg  and  Stockholm  the  retail  price  was 
-36  to  40  crowns  ($9.64  to  $10.72,  per  barrel),  the  two  stockholders  were 
fully  rewarded  for  their  perseverance,  and  amply  repaid  for  former 
losses  and  disappointments.  During  the  last  few  years  the  company  has 
every  year  sent  two  vessels  with  a  crew  of  28  men  to  Iceland.  Barrds, 
.salt,  food,  &c.,  are  of  course  taken  along  from  Korway.  Last  year's  ex- 
pedition unfortunately  closed  with  a  very  sad  occurrence.  In  December 
the  Dutch  steamer  Anna  was  to  take  the  remainder  of  that  year's  yield 
of  herrings — 2,117  barrels — and  the  officers  and  workmen  of  the  Sejdis 
fiord  establishment  back  to  Bergen.  AtFeiosen,nearBergeln,the8teamer 
ran  against  a  rock  and.  immediately  sank  to  a  depth  of  8  fathoms.  Be- 
sides the  first  mate,  tbe  pilot,  and  two  coopers,  Gaptain  Abrabamsen,  the 
director  of  the  Scydis  fiord  establishment,  also  met  bis  death  in  the 
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waves.  His  death  was  a  very  serious  loss  to  the  company,  for  he  was 
an  exceptionally  able  and  energetic  man,  whose  place  it  Will  be  difficult 
to  fill.    Of  the  cargo  only  a  small  portion  was  saved. 

The  magnificent  results  obtained  last  year  by  the  ^<  Iceland  Fishing 
Company  ^  had  a  magic  influence  on  all  the  ship-owners  on  the  west 
coast  of  Norway.  Every  vessel  which  could  be  spared  was  in  the  be- 
tuning  of  last  summer  fitted  out  and  sent  to  Iceland  to  engage  in  the 
herring-fisheries.  From  Mandal  alone  30  vessels,  with  a  total  burden  of 
about  2,000  tons,  are  said  to  have  sailed  for  Iceland.  In  June  last  an 
*^  Iceland  Fishing  Company  "  was  organized  in  Aalesund,  with  a  capital 
of  20,000  crowns  ($8,040). 

To  obtain  the  right  to  fish  in  Iceland  waters,  a  foreigner  must  be  nat- 
uralized, which  is  done  in  a  very  simple  way,  by  taking  out  an  Iceland 
citizen's  paper  (cost  about  4  crowns,  $1.75),  swearing  an  oath  of  allegi- 
ance to  the  King  of  Denmark,  and  settling  down  on  the  island.  This 
settling  down,  however,  generally  only  consists  in  putting  up  in  some 
favorable  location  on  the  shores  of  the  fiord  the  frame  house  which  has 
been  brought  ready-made  from  Norway.  Although,  according  to  a  cir- 
cular of  the  governor  of  Iceland,  addressed  to  all  officials  in  the  island, 
these  regulations  are  to  be  strictly  observed,  it  is  a  fact  that  many  Nor- 
wegian fishermen  who  have  taken  out  Icelandic  citizen's  papers,  never 
think  of  settling  permanently  in  Iceland. 

Last  summer  the  herring-fisheries  carried  on  by  Norwegians  were 
chiefly  confined  to  the  east  coast  of  the  island,  although  a  few  vessels 
also  fished  in  the  Oe  fiord  and  the  Ise  fiord.  Both  during  this  and  last 
year  the  Bske  fiord  was  the  principal  place  for  herring-fishing  during  sum- 
mer, whilst  the  richest  autumn  fisheries  bave  taken  place  in  the  Sejdis 
fiord.  During  last  summer  28,000  tons  of  herring  were  caught  in  the 
Eske  fiord  (6,000  of  these  by  a  Bergen  company — J.  E.  Lehmkul),  whilst 
during  the  same  period  scarcely  1,000  tons  were  caught  in  the  Sejdis 
fi^rd.  In  this  last  mentioned  fiord,  however,  upwards  of  40,000  tons 
were  caught  during  the  third  week  in  October,  whilst  the  quantity  of 
hrrings  left  in  the  nets  was  estimated  at  20,000  tons.  As  according  to 
the  last  reports  from  Iceland  fishing  was  still  going  on,  we  are  not  pre- 
pared to  give  any  absolutely  reliable  information  as  to  the  total  yield, 
but  in  all  probability  the  Norwegian  fishermen  will  this  year  bring  home 
£rom  Iceland  about  100,000  tons  of  herrings.  If  such  harvests  should 
prove  the  rule,*  ship-owners  fitting  out  vessels  for  Iceland  will  do  well 
to  remember  this. 

We  shall  doubtless  soon  be  in  possession  of  all  the  data  regarding  the 
Iceland  herring-fisheries. 

*  Doriog  last  sammer  tbe  heiriDg-fisheriea  on  the  coast  of  Norway  have  been  very 
poor,  whilst  aU  reports  from  Iceland  speak  of  the  Iceland  herring-fisheries  as  being 
remarkably  saccessfiil.  See  <' Did  Naru>egi8ehe  K^rdtee-ExpedUton^  WTT  '^  (the  Norwe- 
gian North  Sea  Expedition),  p.  181,  volnme  for  1878  of  this  JonmaL 


Digitized  by  VjOOQlC 


496      REPOBT  OF  COMMISSIONEB   OF  FISH  ASD  FISHERIES.         [4] 

To  the  Korwegian  merchant,  Albert  Jacobsen,  belongs  all  the  honor 
of  having  inaugurated  these  JBsheries ;  and  other  nations  owe  him  a 
debt  of  gratitude,  if  in  the  future  this  enomous  wealth  of  flsb,  whidi 
it8  rightful  owners  have  hitherto  neglected  with  inexplicable  diort-sight- 
edness,  proves  a  practical  benefit,  not  only  to  Norway,  but  also  to  many 
other  countries  (let  us  also  hope  Germany). 
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VII.-COJITRIBUTION  TOWARDS  SOLVING  THE  QUESTION  OF  THE 
SECULAR  PERIODICITY  OF  THE  GREAT  HERRJNG  FISHERIES. 


By  Axel  LjuNaMAN.* 


There  is  doubtless  no  phase  in  the  history  of  our  Scandinavian  sea- 
fisheries  whi3h  has  attracted  more  general  attention  and  has  been  of 
such  far-reaching  consequences  as  the  periodical  stoppage  and  return  of 
oar  great  herring  fisheries ;  but,  at  the  same  time,  there  is  scarcely  a 
question  whose  solution  has  offered  greater  difllculties.  For  six  years 
I  have  been  engaged  in  scientific  investigations  of  the  herrings  and  her- 
ring fisheries  on  the  west  coast  of  Sweden,  chiefly  with  a  view  of  im- 
proving the  fishery  laws.  During  these  investigations  I  have  neces- 
sarily been  confronted  with  the  above-mentioned  difi&cult  problem,  and 
after  having  given  it  some  attention  I  have  from  time  to  time  published 
the  results  of  my  investigations.^ 

•  The  old,  and  doubtless  erroneous  opinion  that  the  last  great  Bohus- 
lan  herring  fisheries  came  to  an  end  on  account  of  the  reckless  manner 
in  which  they  were  carried  on,  formed  the  leading  scientific  thought  in 
the  old  fishery  law,  which  has  not  yet  been  completely  abolished,  and 
one  of  whose  principal  features  is  the  prohibition  to  catch  herrings  with 
iM'ge  seines.  When  this  whole  question  was  subjected  to  a  more 
thorough  investigation,  it  became  clear  that  a  scientific  tribunal  would 
condemn  this  law.  But  even  from  a  purely  economical  standpoint  this 
question  is  of  such  importance  to  the  fisheries  that  no  trouble  should  be 
considered  too  great  in  solving  it.  All  the  works  which  have  so  far  been 
published  on  the  subject  will  show  clearly  that  the  problem  is  so  vast, 
that  it  will  require  a  long  time  and  the  labor  of  more  than  one  person  to 
re*ach  a  satisfactory  conclusion.  The  following  little  treatise  will  fully 
show  the  truth  of  my  remarks : 

As  an  introduction  to  this  new  attempt  to  solve  the  problem  in  ques- 
tion, I  shall  give  a  brief  and  systematic  review  of  all  the  attempts  at  solv- 
ing it  which  have  hitherto  been  made. 

In  reviewing  all  the  causes,  which  from  time  to  time  have  been  assigned, 

*Axel  I4ungman,  "  Bidrag  till  losningen  (tf/rdgan  om  de  Btora  dllfiskmoB  sehtldra  period- 
idiei.^    Copenhagen,  1880.    [Translated  by  Herman  Jacobson.] 

» PrelimifUtr  6erfi/teZ»«/5r  1873-74  dfver  de  hetrdffande  eiUen  ooh  HiyUkei  vid  SveHges  vest- 
Jmst  ansidlda  unders&kningama,  Upsala,  1874,  p.  23-29. — United  States  Commission  of 
Fish  and  Fisheries,  III.  Report  of  the  Commissioner  for  1873*74,  and  74-75,  Wash- 
ington, 1876,  p.  137-141.  Northern  Ensign,  Wick,  October  18, 1877,  No.  1429,  p.  4. 
Ndgra  ard  om  vdri  etora  bohusl&Mlea  eillflekee  vpphdranda  och  dtervUndande  in  GdU^rgs 
Handels  ooh  SfSfarU-Tidning,  January  26, 1878.  BohusldM  \afefMcen  ooh  de  vetenekapliga 
h4tf$fl8keunder86lmingarnay  IL  Goteborg,  1878,  p.  24,  65-99. 
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of  the  disappearance  of  the  herrings  fipom  our  coasts,  we  shall  soon  find 
that  they  may  be  divided  into  three  groups :  the  first  embracing  explana- 
tions of  a  mythical  or  purely  accidental  nature;  the  second^  human  agen- 
cies ;  and  the  thirdy  natural  causes. 

A.  Under  the  first  head  there  would  come: 

1.  The  wrath  of  God  manifested  on  account  of  the  abuse  of  liis  gifts, 

or  on  account  of  the  wickedness  or  indifference  of  men,  Sunday 
fishing,  denying  the  priests  their  tithes,  dissatisfaction  with  the 
laws  made,  or  the  taxes  imposed  by  the  government. 

2.  Sorcery. 

3.  Shedding  of  blood. 

4.  Cruelty  towards  the  herring. 

5.  Using  herring  as  manure. 

6.  Occurrences  which  by  mere  accident  were  simultaneous  with  the 

disappearance  of  the  herrings,  e,  g.y  the  burning  of  sea  weeds,  the 
establishment  of  new  light  houses,  &c. 

7.  The  failure  of  the  whales  and  other  so-called  herring-hunters  to 

drive  the  herrings  tow^ard  the  coafit. 

8.  Caprice  of  the  herrings,  or  their  natural  instinct. 

All  these  causes,  which  doubtless  were  very  popular  among  the  com- 
mon people,  imply  the  going  away  of  the  herrings  to  another  place  which 
proved  itself  worthier  of  such  a  blessing. 

B.  Under  the  second  head  come  all  those  causes  which  may  be  assigned 

to  human  agencies : 

1.  The  herrings  have  been  gradually  destroyed,  their  schools  becoming 

smaller  and  smaller  towards  the  end  of  the  fishing  period.    This 

result  has  been  brought  about — 
a.  By  excessive  fishing,  and  more  especially  by  catching  tiie  young 

herrings  with  seines  having  narrow  meshes. 
*.  By  preventing  the  herrings  from  reaching  their  fiekvorite  spawnmg- 

places. 
c  By  destroying,  the  roe. 
d.  By  disturbing  those  places  where  the  young  herrings  were  in  the 

habit  of  seeking  food  and  shelter. 

2.  The  herrings  have  slowly  but  surely  been  driven  away  by — 

a.  Noise. 

b.  By  unsuitable  fishing-apparatus,  by  fishing  with  seines  during 
daytime,  or  by  using  drag-nets  too  early  in  the  season. 

c.  By  disturbing  the  spawning-process. 

d.  By  disturbing  the  spawning-places  by  seine-fishing  or  by  throw- 
ing refuse  in  the  water. 

€.  By  leaving  dead  herrings  at  the  bottom  of  the  sea,  or  by  throwmg 

guts  and  gills  into  the  water. 
/.  By  throwing  fish-oil  refuse  in  the  water. 
g.  By  preventing  the  schools  of  herrings  from  reaching  their  accH» 

tomed  spawning-places. 
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h.  By  reckless  fishing,  thus  depriving  the  herring  of  his  necessary 
food. 
C.  Under  the  third  head  would  come  all  natural  causes : 

1.  The  herrings  have  been  destroyed  by  the  unfavorable  condition  of 

the  weather,  by  an  unusual  number  of  fish  of  prey  and  birds  of 
prey,  by  lack  of  food,  &c.,  by  various  natural  causes  hurtful  to 
the  roe,  the  young  fish  and  the  fully-grown  fish. 

2.  The  herrings  were  obliged  to  leave  the  coast  in  consequence  of— 
a.  Changes  in  its  physical  condition  both  meteorological  and  hydro- 
logical  (accidental  or  periodical),  as  likewise  changes  in  the  nature 
of  the  bottom,  principally  at  the  spawning  places. 

i.  Changes  of  a  biological  nature,  e,  g.j  an  increase  in  the  number 
of  fish  of  prey  or  birds  of  prey ;  lack  of  food,  or  changes  in  the 
character  of  the  local  fauna  and  flora,  occasioned  by  overwhelming 
masses  of  herrings  flocking  towards  one  point. 
c.  A  secular  periodicity  in  the  natural  condition  of  the  whole  region 
where  herrings  occur,  thus  obliging  the  large  schools  of  herrings 
to  change  their  spawning-places  and  their  places  of  sojourn  dur- 
ing the  early  part  of  their  life. 
Of  all  these  explanations  only  the  last  mentioned  shall  form  the  sub- 
ject of  further  remarks,  and  it  wiU  be  our  object  to  find  out  whether 
there  is  really  any  secular  i)eriodicity  in  nature  sufficiently  strong  to 
cause  the  disappearance  of  the  herrings  from  certain  coasts. 

In  the  year  1843  the  well  known  astronomer,  Mr.  S.  H.  Schwabe,  at 
Dessau,  succeeded  in  proving  that  the  solar  spots  known  since  the  second 
decade  of  the  seventeenth  century  were  periodical  in  their  occurrence ; 
and  in  1852  it  was  found  that  "  the  daily  variation  of  the  magnetic 
needle  lasted  exactly  as  long  as  the  period  of  the  solar  spots,  and  that  this 
variation  reached  its  titmost  limit  at  the  time  when  the  solar  spots  were 
most  numerous,  and  was  scarcely  noticeable  when  the  solar  spots  were 
fewest  in  number.'^  The  average  length  of  the  solar-spots  period  was 
by  Wolff  found  to  be  11.11  years ;  Schwabe  had  previously  put  it  at 
10  years,  and  Lament,  in  Munich,  at  10.48;  whilst  Wolft*,  Fritz,  and 
others  proved  conclusively  that  there  were  longer  solar-spots  periods, 
comprising  about  fifty-five  and  one-half  years.  Other  scientists,  how- 
ever, put  the  length  of  the  longer  x>6riods  at  a  different  figure,  e.  g.j 
Koppen  at  forty-five  years,  Lemstrom  fifty-eight,  Klein  sixty- seven,  and 
Homstcin  seventy.  In  1862  Fritz,  and  in  1873  Koppen  showed  a  cor- 
resi)ondence  in  the  occurrence  of  northern  lights  and  the  changes  in 
the  solar-spots  periods.*  Thus  evidence  was  constantly  accumulating 
to  prove  the  great  influence  which  the  solar  spots  exercise  on  our  earth. 
Among  the  evidence  bearing  more  directly  on  our  question  the  most 
impoi'tant  is  doubtless  the  correspondence  between  the  occurrence  of 
the  northern  lights  and  the  solar  spots  discovered  by  Fritz,  and  the  fact 

♦The  periodicity  of  the  northern  lights  had  already  been  spoken  of  during  th  ^  last 
century  by  Mairan,  Wargenlin,  Th,  Bergman^  and  others. 
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of  there  being  periods  in  these  phenomena  embracing  twenty  i>eriods  of 
the  lower  order,  and  extending  over  two  hundred  and  twenty -two  years. 
We  will  now  endeavor  in  the  same  way  aa  the  changes  in  the  weather, 
the  harvests,  the  migrations  of  the  grasshoppers,  &c.,  have  been  com- 
pared with  the  solar  spots  periods,  to  compare  these  latter  with  our 
Bohus  Ian  herring-fishery  periods,  and  we  shall  find  that  there  is  such  a 
remarkable  correspondence  between  the  two  that  it  can  scarcely  be  con- 
sidered accidental.  Starting  firom  the  last  of  the  above-mentioned  fifty- 
five  and  one-half  years^  periods,  viz.,  the  ontf  extending  between  the 
minima  of  solar  spots,  1810-1867,  we  will  give  a  series  of  fifty-five  and 
one-half  years'  periods,  and  with  each  of  these  we  wiU  mention  briefly 
whatever  is  known  regarding  the  "  genuine  sea-herrings"  periodical 
occurrence  on  the  coast  of  Bohuslan,  and  when  we  have  no  data  what- 
ever we  will  mention  such  occurrences  as  can  possibly  be  supposed  to 
have  some  connection  with  the  herrings'  i)eriodical  occurrence ;  for  from 
the  time  previous  to  the  year  1300  we  have  scarcely  any  information  re- 
garding our  Bohuslan  herring  fisheries. 
1867-1922.  (Rich  fisheries  began  in  1877.) 
1811-1866.  (No  good  fisheries.) 
1755-1810.    (Rich  fisheries  1748-1808,  which,  especially  during  the  last 

quarter  of  the  eighteenth  century,  assume  enormous  dimensions.) 
1699-1764.    (No  specially  good  fisheries  till  near  the  end  of  the  period 

from  1747  or  1748.) 
1643-1698.    (Good  fisheries,  at  least  between  1660-1680.) 
1587-1642.    (No  good  fisheries.) 

1531-1586.    (Particularly  good  fisheries,  at  least  between  1556  and  1587.) 
1475-1530.    (No  good  fisheries.) 

1419-1474.    (Good  fisheries,  at  least  about  the  middle  of  the  century.) 
1363-1418.    (No  good  fisheries.) 

1807-1362.    (Particularly  good  fisheries,  at  least  during  the  first  thirty 
years  of  the  century,  which  probably  already  commenced  towards  the 
end  of  the  preceding  century.) 
1251-1306.    (At  the  beginning  and  about  the  middle  of  tiie  iieriod  no 
good  herring  fisheries,  although  probably  the  fisheries  were  good 
towards  the  end.) 
1 195-1250.  (Probably  there  were  good  fisheries,  judging  fix)m  the  fact  dur- 
ing this  period  GulUiolmen,  Ockero,  and  other  desert  islands  were  colon- 
ized, and  the  convents  of  Marstrand  and  Dragsmark  were  founded.) 
1139-1194. 
1083-1138.    (Probably  there  were  good  fisheries,  during  wliich  Eonun- 

gahella  became  the  most  important  commercial  city  of  the  north.) 
1027-1082. 

971-1026.    (Good  fisheries,  at  least  during  the  reign  of  Olaf  the  Saint) 
915-970.    (No  good  fisheries,  at  least  during  the  beginning  of  the  leigu 

of  Gunhild's  sons.) 
859-914. 
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From  this  series  of  fifty-flve-and-a-half-years'  periods,  it  will  be  seen, 
first,  that  large  numbers  of  sea-herrings  came  to  the  coast  of  Bohus  Ian 
during  every  other  one  of  these  periods,  producing  good  fisheries  and 
consequent  wealth;  second,  that  unuauallj  good  fishery  periods  changed 
about  with  less  good  ones.  Thus,  the  herring  fisheries  during  the  fif- 
teenth and  seventeenth  centuries  were  far  less  important,  and  probably  did 
not  last  as  long  as  those  of  the  fourteenth,  sixteenth,  and  eighteenth  cent- 
uries. In  the  above  series  this  change  has  been  indicated  by  putting  some 
of  the  figures  in  heavy  -faced  tyi)e.  The  Boh  us  Ian  herring-  fishery  cycles 
seem  therefore  to  correspond  exactly  with  Professor  Fritz's  great  North- 
em  lights'  periods  of  about  two  hundred  and  twenty -five  years  each,  and 
to  include  one  very  good  and  one  less  good  fishery  i)eriod,  as  well  as  two 
intermediate  periods  when  the  sea-herrings  staid  away  from  the  coast. 
From  what  we  know  concerning  our  periodical  herring  fisheries,  it  ap- 
pears that  the  interval  between  the  good  fisheries  of  the  fourteenth  cent- 
ury and  those  of  the  sixteenth  century  was  longer  than  the  interval 
between  those  of  the  sixteenth  and  eighteenth  centuries,  and  that  the 
interval  between  the  good  fisheries  of  the  thirteenth  and  fourteenth 
centuries,  and  between  those  of  the  seventeenth  and  eighteenth  cent- 
uries was  probably  shorter  than  might  be  supposed,  for  between  the 
two  last  mentioned  it  is  said  to  have  been  only  fifty  years.*  Such  differ- 
ences in  the  length  of  the  periods  are  also  known  in  the  periods  of  the 
solar  spots,  those  whose  average  length  is  11.11  years  often  being  only 
eight  to  fifteen  years  long.  It  is  probable,  however,  that  these  difl'er- 
ences  indicate  still  longer  x)eriods,  during  which  they  recur  with  a  cer- 
tain regularity.  Thus,  in  the  series  given  above,  the  diflferences  follow- 
ing each  other  make  it  probable  that  there  is  a  larger  period  of  four 
hundred  and  forty-four  and  one-half  years,  with  which  the  former  rich 
herring  fisheries  on  the  coast  of  Skdne  and  Zealand  may  correspond. 

It  is  also  a  strange  phenomenon  that  the  most  flourishing  fisheries  of 
a  herring  fishery  period  coincide  with  or  occur  about  the  same  time  with 
the  liveliest  formation  of  solar  spots,  and  the  most  numerous  northern 
lights  during  a  fifty-five-and-a-half-years'  period,^  and  that  a  peculiar 

'O.  LuKDBECK.y  Antekningar  rifrande  BohuslSnaka  FUkeriema  i  Bynnerhet  Sillfisket, 
Guteborg,  1832,  p.  36. 

The  fact  that  the  interral  between  two  Bohns  1^  herring-fishery  periods  is  as  high  as 
seventy  years  may  be  explained  by  the  smaU  alternating  fishery  periods  having  only 
occupied  a  part  of  the  fifty-five-and-a-half-y ears'  period ;  even  the  unusually  rich 
herring-fishery  periods  do  not  seem  to  have  always  occupied  the  whole  of  that  period, 
although  in  some  cases,  e,  g,,  during  the  eighteenth  century  they  may  have  been  even 
a  few  years  longer. 

4  By  comparing  the  different  statistical  data  regarding  the  revenue  derived  by  the 
government  from  the  herring  fisheries  during  the  present  and  the  last  century  rith 
Wolfi^s  relative  figures,  I  have  not  been  able  to  find  any  very  striking  coincidence  be- 
tween the  occurrence  of  solar  spots  and  good  fisheries ;  but  it  seems  that,  e,  g.,  in  the 
Scotch  herring  fisheries  the  best  fisheries  occur  generally  two  to  five  years  after  the 
maximum  number  of  solar  spots,  and  the  smallest,  one  to  three  years  after  their  min- 
imum number.    A  more  striking  coincidence  may  possibly  be  shown  between  the 
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oliauge  took  place  in  the  relation  between  the  solar  spots  and  the  tem- 
perature during  the  last  decade  of  the  eighteenth  century,  when  Bohu^ 
liiii,  as  IS  well  known,  had  the  ricbest  herring  fisheries  which  have  ever 
occurred.  As  there  are  also  traces  of  such  a  change  during  the  latter 
l>art  of  the  seventeenth  century,  it  is  not  improbable  that  such  a  change 
always  coincides  with  the  frequent  occurrence  of  the  sea  herrings  on  the 
coast  of  Bohusliin. 

It  is  self-evident  that  this  little  treatise  can  by  no  means  claim  to 
have  answered  satisfactorily  the  question  regarding  the  causes  of  the 
secular  i)eriodicity  of  the  great  herring  fisheries,  and  more  especially  of 
the  Bohus  lau  fisheries,  but  it  may  serve  to  direct  attention  to  a  hitherto 
not  yet  attempted  way  of  explaining  this  dark  problem,  and  to  decrease 
the  belief  in  the  old  explanation  of  the  periodicity  of  the  herring  fisheries 
of  mans  disturbing  the  household  of  nature  by  the  fisheries.  In  order 
to  show  more  fully  the  coincidence  between  the  herring  fisheries  and  the 
solar- spots  periods,  scientists  and  historians  should  work  hand  in  hand. 
It  cannot  be  expected  of  scientists  that  for  the  sake  of  a  few  data  they 
should  go  through  the  immense  collections  of  documents  in  our  archives 
or  through  the  whole  range  of  historical  literature,  and  thus  gather  all 
the  necessary  facts  from  former  times ;  but  these  facts  should  be  ob- 
tained by  persons  who  have  made  a  life  work  of  the  study  of  history. 
By  such  work  done  by  the  officers  of  the  Royal  iJorwegian  Archive,  it 
became  possible  for  Axel  Boeck  to  furnish  quite  a  number  of  new  and 
interesting  contributions  to  the  history  of  the  Bohuslan  fisheries. 

As  regards  the  manner  in  which  a  coincidence  between  such  vastly 
difierent  phenomena  as  the  solar  spots  and  northern  lights  and  the 
herring  fisheries  is  brought  about,  we  can  only  point  to  the  influence  of 
the  solar  spots  on  the  weather  and  thereby  on  the  currents  of  the  sea. 
Here  we  therefore  find  a  rich  field  for  long-continued  observations  by 
which  the  necessarj^  hydrological  material  should  be  gathered  for  prov- 
ing the  actual  occurrence  of  such  regular  periodical  and  secular  changes 
in  the  direction  and  intensity  of  the  currents  of  the  sea,  by  which  a 
change  in  the  occurrence  of  herring  food  and  the  consequent  migrations 
of  the  large  schools  of  herrings  could  be  explained.  It  is  probable,  how- 
ever, that  ere  long  science  will  have  obtained  all  the  necessary  data,  so 
that  the  greater  portion  of  what  is  still  wanting  can  be  supplied  by  care- 
ful calculations. 

In  looking  at  the  advantages  which  our  new  method  of  explanation 
aflFords  we  shall,  by  comparison  with  the  other  attempts  in  this  direction 
mentioned  above,  find  very  soon  that  it  is  the  only  way  of  explaining 
both  the  temporary  and  local  regularity  in  the  secular  periodicity  of  the 

solar  spots  and  the  mackerel  fislierieSi  a«  the  mackerel  are,  according  to  the  obserra- 
tions  of  many  fisbermen,  most  frequent  when  the  sky  is  fuU  of  cirro-ctmiiili,  or  so- 
called  *' mackerel  clonds,"  which  are  known  to  be  in  some  way  connected  with  ihe 
solar  spots.  As  soon  as  I  have  gathered  more  material  I  hope  to  be  able  to  give  falkr 
information  on  this  interesting  subject. 
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great  herring  fisheries,  and  their  varying  length  and  unportance.  It 
not  only  explains  the  varying  occurrence  of  the  herrings  daring  the 
period  and  their  final  disappearance,  but  also  their  regular  return ;  and 
it  does  this  in  a  manner  which  offers  far  less  difficulty  than  the  older 
explanations,  not  even  excepting  my  own  explanation  of  these  phe- 
nomena by  changes  in  the  cenobitic  condition  of  the  spawning-places 
produced  by  the  disproi>ortionately  large  size  of  the  schools  of  herrings. 
The  theory  which  I  have  advanced  throws  new  light  on  the  herring 
fisheries  and  on  the  nature  of  the  herring  which  at  some  future  time  may 
be  the  subject  of  another  treatise. 
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VIII.-CONTRIBUTIONS  TOWARDS  A  MORE  CORRECT  KNOWL- 
EDGE OF  THE  HERRING'S  MODE  OP  LIFE. 


Br  Axel  Ljunghan.  * 


The  following  may  be  considered  as  a  continuation  of  my  former  treatise 
"  On  the  propagation  and  growth  of  the  herring  and  smell-herring,''  * 
and  will  comprise  a  r^sum^  of  all  we  know  so  far  regarding  the  general 
condition  and  mode  of  life  of  the  herring,  and  its  bearing  on  the  her- 
ring fisheries  on  the  daily  life  and  the  yearly  and  secular  migrations  of 
the  herring.  * 

In  compiling  this  treatise  I  have  consulted  my  own  experience  and 
all  the  old  literature  on  the  subject  which  was  accessible,  and  likewise 
the  information  which  I  have  gathered  from  many  a  conversation  with 
fishermen.  In  going  over  all  the  literature  on  the  subject  I  have  met 
with  many  difficulties,  as  the  peculiarities  in  the  herring's  mode  of  life 
are  often  described  in  provincial  terms  which  are  sometimes  unintelli- 
gible. By  publishing  this  risumS  I  hope  to  have  in  some  measure  ob- 
viated this  difficulty. 

For  comparison's  sake,  I  shall  also  give  a  few  observations  on  the 
small-herring  (Clupea  sprattus  L.),  concerning  which  much  less  is  known, 
but  whose  mode  of  life  in  many  respects  agrees  with  that  of  the  herring. 

The  food  of  the  herring  belongs  exclusively  to  the  animal  kingdom, 
but  varies  a  great  deal  in  different  seas  and  during  different  seasons. 
It  chiefly  consists  of  small  crustaceans,  especially  of  the  copepod  species, 
but  also  includes  worms,  young  fish,  roe,  &c.,  and  in  some  places  the 
larvro  of  gnats,  &c.  In  fact,  the  herring  devours  any  small  aquatic 
animals  which  it  can  get,  and  does  not  even  spare  its  own  offspring. 
Boeck  and  L.  Agassiz  have  said  that  the  character  of  the  herring's  teeth 
proves  that  it  is  not  confined  to  any  special  kind  of  food. 

As  in  many  places  herrings  are  principally  caught  during  the  spawn- 
ing-season, when,  as  is  well  known,  they  do  not  eat  much,  the  idea  has, 
especially  in  former  times,  been  quite  prevalent  among  fishermen  that 
the  herring  lived  on  nothing  else  but  water,^  an  idea  which  is  found  in 

*  AxBL  Ljunoman,  Bidrag  till  Kdnnedcmmen  am  sillena  Ufnad^Srhdllanden,  Copen- 
hagen, 1880.    [Translated  by  Herman  Jacobson.  J 

*2^ordkk  Tidsskrift  for  FiikeH,  V.,  pp.  193-194. 

s  Compare  my  treatise :  "  Karffattad  framstiillning  af  deu  nuiida  Kannedoman  om  Bit- 
lens  gihig  ochflgitningarsamt  dessaa  heromde  af  physiMisJca  och  hiologiskafih'hdllandeny"  in 
**.Bohu9  lana  h/ifsfisken  och  devetenBkapligahaftfisJceundersdkningama,^^  IIGoteborg,  1878. 

*  '*Ex  ffuro  aqucs  elemento  vivit,  sicut  salamandra  ex  igneJ^ — ^Another  explanation  of 
tl&e  origin  of  this  idea  has  been  given  by  NeucranU  (Z>e  harengo,  p.  28). 
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several  of  our  older  authors,  e.  g.^  Bondelet,  although  Albertos  magnns 
has  already  pointed  out  the  impossibility  of  this  statement. 

In  the  Skagerak,  where  I  have  made  many  observations,  the  fiTorite 
food  of  the  herring  consists  of  small  copepods,  which  are  often  found  in 
enormous  quantities.  During  the  warm  season  these  little  animals  are 
very  numerous,  and  herrings  during  this  time  are  much  less  valuable. 
The  same  is  the  case  in  Norway,  where  three  kinds  of  herring  food  are 
known,  viz,  the  "  red  food,^  which  according  to  H.  Strom,  Eathke  and 
others  consists  of  small  crustaceans ;  the  ^^yellow  food,"  which  accord- 
ing to  Axel  Boeck  consists  of  annelida  larvaB;  and  the  <<  black  food,"' 
which,  according  to  Eathke,  consists  of  larvse  of  mollusks.  In  olden  times 
laws  were  given  in  Scotland  and  other  parts  where  herring  fisheries  Sffe 
carried  on  to  counteract  the  influence  of  this  food  on  the  hernng.  In 
Norway  herrings  which  have  gorged  themselves  with  such  food  are  called 
"oafed,"  and  in  Scotland  ^^gutpokeP 

Professor  Mobius  has  published  some  data  regarding  the  quanta^  of 
food  which  a  herring  can  devour.  These  data  are  ba«ed  on  exact  ohB»- 
vations.  Thus,  there  were  found  no  less  than  60,000  tails  of  copepods 
in  the  stomach  of  a  single  herring  which  had  been  caught  in  the  Bay  of 
EieL 

As  regards  the  food  of  the  young  herring  but  little  can  be  said,  as  we 
do  not  as  yet  possess  a  sufficient  number  of  observations  fh>m  different 
localities.  Prof.  0.  J.  SundevaJl  says  that  on  the  Stockholm  coast  tlie 
young  herring  when  measuring  little  above  an  inch  feed  on  small  cope- 
pods;  and  Prof.  6.  Lindstrom  states  that  even  in  a  smaller  herring 
caught  on  the  same  coast  he  has  found  larvsB  of  a  tergites.  Axel  Boed 
maintains  that  the  young  herring  immediately  after  it  has  lost  the  um- 
bilical bag  begins  to  snap  after  small  crustaceans.  Quite  recently  Dr. 
H.  A.  Meyer  has  communicated  the  result  of  his  extensive  observations, 
according  to  which  the  food  of  young  herrings  in  the  Bay  of  Kiel  con- 
sists of  larvflB  of  Rissoaj  TJlva^  Lacuna^  TeUinaj  Cardium^  &c.,  and  occa- 
sionally of  larvae  of  NawpliuSy  whilst  when  they  grow  somewhat  larger 
they  will  eagerly  devour  ftdl-grown  coi)epods.* 

The  herring  only  in  exceptional  cases  bites  a  baited  hook  and  line,  but 
may  be  caught  with  floating  hooks.  Whenever  we  find  it  mentioned 
that  herrings  were  caught  with  hooks,  this  doubtless  refers  to  floating 
hooks. 

The  herring  often  consumes  small  and  generally  very  oQy  aquatic 
animals  in  such  enormous  quantities  that  its  whole  inside  is  filled  with 
a  putrefying  stinking  mass  of  animal  matter,  so  that  it  is  not  fit  to  be- 
come an  article  of  human  food.  And  this  condition  of  the  herring  bas 
by  some  authors  been  considered  as  a  sickness ;  as  such  even  that  cer- 
tain faintness  has  been  explained  which  sometimes  overcomes  the  hi- 
ring after  spawning  to  such  a  degree  that  it  is  helplessly  tossed  about 

*Nordi$k  TidUkriftfor  F%»keri,  V.,  p.  154,  200. 
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by  the  waves.'  This  very  circumstance  was  mentioned  in  tiie  dispute 
regarding  our  fishery  laws,  when  it  was  used  as  proof  of  the  assertion 
that  the  sea-herring  had  been  driven  away  &om  the  coast  of  Bohus  Ian. 
This  faintness  has  doubtless  been  much  exaggerated,  but  cannot  be 
denied'  entirely,  although  it  has  not  been  observed  in  all  places  where 
herrings  are  found.  It  may  possibly  be  ascribed  to  the  diminution  of 
vital  strength  produced  by  spawning  or  by  a  long  period  of  scanty  food^ 
or  (according  to  Gisler),  by  long  and  violent  storms  and  otherwise  un- 
favorable weather.  It  is  Kkewise  supposed  that  the  herrings,  like  other 
fish,  occasionally  suffer  from  destructive  epidemics. 

Both  the  herring  and  the  small-herring  are  troubled  with  several  kinds 
of  parasites,  among  which,  doubtless,  those  are  the  most  dangerous 
which  attack  the  floating  roe  or  the  young  fry. 

In  connection  with  the  sicknesses  of  the  herring,  we  must  here  men- 
tion its  tenacity  of  life  even  when  outside  of  its  native  element  and  its 
power  of  endurance,  which  has  been  viewed  aud  described  so  differently 
^m  time  immemorial.  It  has  been  said  that  tbe  herring  breathed  its 
last  immediately  when  taken  out  of  the  water,  and  as  the  cause  of  this 
its  wide  gill-openings  were  assigned,  l^eucrantz  already  opposed  this 
view,  and  more  recent  authors  have  proved  conclusively  that  the  her- 
ring can  live  out  of  the  water  for  several  hours,  if  it  is  not  exposed 
to  the  heat,  pressure,  or  any  violence.  Herrings  caught  in  nets  are  gen- 
erally dead  when  the  net  is  hauled  in,  and  this  circumstance  has  proba- 
bly given  rise  to  the  opinion  that  the  herring  dies  as  soon  as  taken  out 
of  the  water.  Herrings  caught  in  large  seines  live  longer,  and  those 
caught  in  bottom-nets  or  fish-pots  live  longest.  The  herring  cannot 
stand  any  strong  pressure,  and  in  seine-fishing  care  should  be  taken  to 
avoid  it,  as  it  may  cause  the  death  of  many  herrings  and  by  increasing 
the  weight  may  make  the  hauling  in  of  the  seine  difficult  or  impossible. 
On  the  whole  the  herring  must  be  counted  among  the  least  hardy  fish, 
and  this  applies  in  a  still  higher  degree  to  the  small  herring.  Under 
favorable  circumstances,  however,  even  the  small  herring  may  live  for 
half  an  hour  after  it  is  taken  out  of  the  water.  Other  fish  of  the  herring 
species  seem  to  be  still  more  tender. 

There  are  few  animals  which  are  more  defenseless  and  more  perse- 
cuted by  numerous  and  dangerous  enemies  than  the  herring;  and  if  it 
was  not  so  extraordinarily  prolific  it  would  surely  have  died  out,  or 
would,  at  any  rate,  have  ceased  to  appear  in  such  large  numbers  as  to 
form  tlie  object  of  fisheries  of  a  vast  economical  importance.  The  prin- 
cipal enemies  of  the  herring  are,  among  fish,  the  cuttle-fish,  the  cod,  the 
salmon,  and  the  shark ;  among  birds,  the  puffin,  the  sea-gull ;  finally  the 
whale,  the  seal,  and  above  everything  man,  who,  on  account  of  the  great 
variety  of  means  by  which  he  can  pursue  the  herring,  is  by  many  consid- 
ered its  most  dangerous  enemy.  Great  dangers,  however,  threaten  not 
only  the  grown  herring,  but  also  the  roe  and  young  fish.    Among  the 

B  F.  BUCKLAIO).,  familiar  history  of  JBritiahflsheB,    London,  1873,  p.  102. 
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enemies  to  the  roe  most  be  mentioned  parasitic  algse,  infusoria,  star-fish, 
large  crastaceans,  the  cod,  the  whiting,  the  flounder,  and  other  fisL 
The  young  flsh  are  also  violently  persecuted  by  the  cod,  the  whitingi 
and  other  fish. 

As  an  enemy  of  the  herring  we  must  finally  mention  the  so-called 
"  sea-blossoms,''  a  kind  of  lover  of  salt  water  algse  (08cUUUoruje)j  which 
are  quite  frequent  in  the  Baltic,  and  which  often  force  the  herring  to 
seek  deeper  water.  * 

The  herring  and  the  small  herring,  although  closely  related,  cannot 
well  live  together,  but  must  rather  be  considered  as  mutual  ene- 
mies. They  keep  in  separate  schools,  and  if  both  kinds  are  caught  in 
one  and  the  same  seine,  as  will  sometimes  happen,  this  is  doubtless 
caused  by  the  seine's  enveloping  two  different  schools,  either  whole  or 
in  part.  ^  When  these  two  fish  meet  the  small  herring  has  invariably  to 
give  way  to  the  stronger  herring;  and  when  large  herrings  begin  to 
appear  in  the  seines  this  is  considered  an  unfavorable  sign  for  the  small 
herring  fisheries.  The  large  migratory  herring  is  considered  dangerous 
to  the  young  herring,  and  when  occurring  in  large  numbers  it  is  said  to 
chase  the  small  herring  away ;  the  fishermen  on  the  northern  coast  of 
Bohus  Ian,  therefore,  do  not  like  to  see  this  herring  make  its  appearance. 

After  having  thus  briefly  given  an  account  of  the  food,  the  sicknesses, 
and  the  enemies  of  the  herring,  we  must  make  a  few  remarks  regaidmg 
its  general  mode  of  life. 

As  regards  its  life  during  the  tenderest  age  G.  J.  Snudevall  says :  ^As 
long  as  the  fish  still  have  the  umbilical  bag  they  move  about  in  a  veiy  pe- 
culiar way.  By  violent  contortions  of  the  body,  which  occur  every  second, 
and  even  oftener,  they  work  themselves  up  to  the  surfeu^  of  tlie  water 
(at  least  when  inclosed  in  vessels  1  to  2  feet  deep) ;  as  soon  as  they  toadi 
the  surface  they  keep  still  for  a  little  while,  and  then  again  sink  to  the 
bottom.  This  movement  is  constantly  repeated."  "As  soon  as  the  um- 
bilical bag  has  been  consumed,  which  takes  place  in  a  week's  time,  the 
young  herrings  begin  to  swim  about  in  dense  schools  and  with  a  worm- 
Uke  movement."® 

When  the  herrings  are  not  disturbed,  they  generally  move  in  a  straight 
line  or  in  more  or  less  curved  lines,  and  like  most  other  fish,  do  not  tmn 
round  abruptly.  On  this  peculiarity  fishing  with  bottom-nets  and  fidi- 
pots  is  based. 

The  herring  is  a  lively  fish  and  prefers  a  strong  current  It  has  often 
been  observed  to  go  straight  against  the  current,  which,  however,  may 

«C.  J.  SuXDEVAix,  Stockholms  lUnsEgl  Hushdllnings-Sdlhlcapi  Bandltngar,  VL  Stock- 
holm, 1855,  pp.  152,  153.    V.  Skrydstrup,  N&rdisk  TiAsBhri/t  far  JBUkeri^  11,  p.  40. 

7  YioleDt  storms,  however,  may  occafdonaUy  caase  the  soiaU  heniiig  to  mingle  with 
the  larger  herring. 

^Stockholms  lUns  Egl,  HushMlningB-SmUkaps  Eandlingarf  VI,  Stockhobn,  1355,  pp. 
195, 196.  Egl.  Svenska  VeUnskape-Akademiens  Handlingar,  I,  Stockholm,  1^  pp.  17, 
18.    Compare  also  A.  Boeck,  Om  Sildm  og  Sild^keriemef  Christiania,  1871,  p.  14,  la> 
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be  caused  by  its  desire  to  catch  the  small  crostaceiUks  which  are  carried 
along  by  the  current. 

The  herring  is  easily  scared,  and  at  any  sudden  noise  quickly  changes 
its  course,  no  matter  whether  it  is  going  with  or  against  the  current,  but 
generally  returns  very  soon  to  its  old  place.  Fishermen,  therefore,  are 
not  afraid  that  noise  could  entirely  scare  the  herrings  away  from  a  coast; 

In  seine-fishing  the  herrings  generally  exhibit  great  terror  of  the  seine, 
and  it  is  often  very  difficult  to  catch  them  in  this  manner.  By  saying 
this  we  do  not  wish  to  coti*rey  the  impression  as  if  seines  did  drive  the 
herrings  away  fix)m  the  coast ;  for  one  seine  after  the  other  imay  often  be 
hauled  in  successfully  in  one  and  the  same  place.  The  more  or  less 
transparent  character  of  the  water  has  a  great  deal  of  influence  on  seine- 
fishing.  This  mode  of  fishing  can,  on  the  coast  of  Bohus  Ian,  be  only  car. 
ried  on  by  daytime  on  the  southern  part  of  the  coast,  where  the  many 
rivers  and  streams  make  the  water  muddy,  so  the  herring  cannot  see  the 
seine  until  escape  becomes  impossible.  During  the  last  great  Bohus  l^n 
hening  fisheries  in  the  eighteenth  century,  fishing  was  generally  carried 
on  by  daytime,  but  already  during  the  second  half  of  that  fishing  pe- 
riod the  fishermen  were  obliged  to  fish  by  night.  The  rich  herring-fish- 
eries of  the  last  two  winters  have,  however,  shown  a  tendency  to  return 
to  more  favorable  conditions.  The  herrring,  which  is  a  much  less  dar- 
ing fish  than  the  small  herring,  does  not  make  any  vigorous  attempt  to 
fly  from  the  seine® ;  the  small  herring,  on  the  other  hand,  boldly  rushes 
against  the  sides  of  the  seine,  especially  whilst  it  is  being  hauled  in,  en- 
deavoring to  push  through  the  meshes,  and  in  this  respect  it  resembles 
the  pilchard.  K  in  seine-fishing  small  herrings  are  caught  among  the 
larger  ones,  they  are  generally  found  sticking  in  the  meshes  of  the  seine. 
The  small  herring  does  not,  like  the  herring,  try  to  escape  the  seine  by 
going  into  deeper  water,  except  during  day-fishing  in  very  clear  water. 
If,  however,  there  is  the  least  chance  of  escape,  they  will  all  rush  out  as 
fast  as  possible.  Gisler,  from  reports  received  by  fishermen,  relates  that 
it  is  possible  for  the  herring  to  disentangle  itself  from  the  seine;  and  G. 
C.  Oederstrom  maintains,  also,  according  to  fishermen's  reports,  that  the 
herring  possesses  the  faculty  of  swimming  about  and  above  the  seine,  es- 
pecially when  coming  in  towards  the  coast  or  when  rising  from  the  deep, 
so  that  it  can  only  be  (jaught  when  going  out.  All  such  reports,  how- 
ever, lack  confirmation  from  scientific  authorities.  This  also  applies  to 
the  report  common  among  the  fishermen,  that  the  herring  could  lift  up 
jwrtions  of  the  seine  and.  go  underneath.  This  explanation  pi-obably 
has  had  to  serve  as  an  excuse  for  mistakes  made  during  fishing. 

The  herring  often  changes  its  depth  very  suddenly ;  and  especially 
during  calm  weather  it  has  been  observed  to  come  to  the  surface  and 
suddenly  head  foremost  to  rush  to  the  deep,  whilst  the  small  herring, 

^  When  a  codfish  accidentally  gets  into  a  seine  with  the  heirings  it  creates  snch  a 
terror  among  them  that  they  rush  against  the  sides  of  the  seine  with  the  fury  of  dis- 
pair  and  often  burst  it. 
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according  to  the  observations  of  old  and  experienced  fishermen,  nev^ 
does  this. 

The  herring  generally  goes  deeper  than  the  small  herring,  which  is  more 
of  a  surface  fish.  During  the  rich  fisheries  in  the  Norw^an  boundary- 
waters,  fishermen  have  reported  that  large  herring  and  small  hemog 
were  caught  alternately  by  lowering  and  raising  the  seine.    . 

It  has  been  observed  during  seine-fishing  that  the  larger  herrings  keep 
nearer  the  bottom  than  the  small  ones,  which  always  love  to  keep  near 
the  surface.  It  has  also  been  observed  that  after  spawning  the  herring 
goes  deeper  than  previous  to  it,  so  that  in  drag-net  fishing  most  fish  are 
caught  in  the  lower  part  of  the  net.  In  some  cases  this  may  be  ex- 
plained by  the  fact  that  the  herring  after  spawning  seeks  to  devoor  the 
floating  roe.  According  to  other  reports,  however,  the  herring  goes  to 
the  surface  after  spawning  and  to  the  deep  previous  to  it.**^ 

Several  authors,  one  of  them  living  in  the  latter  half  of  the  last  cen- 
tury ",  relate  that  "fishermen  have  observed  in  different  places,"  that 
the  herring  at  times  hides  near  the  bottom  ("in  the  mud,  among  the 
algflB  and  other  aquatic  plants,  as  also  in  holes  made  by  itself  both  in  bays 
and  sounds  and  farther  out  at  sea'^),  and  it  is  in  this  respect  compared 
to  the  launce,  the  eel,  and  the  stickleback.^*  Although  the  herring  has 
certainly  been  observed  occajsionally  "  to  bore  with  its  snout  among  the 
sand  and  stones  of  the  bottom,"  as  old  authors  already  have  obseived, 
we  are  scarcely  justified  in  the  supposition  that  the  herring,  like  the  eel, 
hides  on  the  bottom  for  any  length  of  time.  It  is  not  probable  that  the 
herring  has  a  regular  period  of  winter  sleep,  as  some  old  authors  have 
maintained. 

It  is  well  known  that  the  herring  emits  air-bubbles,  and  Gisler  has 
given  a  description  of  this  phenomenon  which  we  will  quote  in  his  own 
words :  "When  the  herrings  are  closely  huddled  together,  they  breathe 
hea\'ily,  and  gape  after  every  breath  like  a  person  in  a  close  room ;  from 
the  anus  a  string  of  small  air-bubbles  is  emitted,  whilst  water  spurts 
from  the  mouth. 

The  hejrring  is  even  said  to  possess  the  faculty  of  producing  sounds, 
as  the  Scotch  fishermen  say,  "  squeak,"  and  without  sufficient  reason, 
however,  it  has  been  said  that  it  breathed  its  last  with  an  audible  sigh  <»* 
sound.*' 

10 Compare  ^^Bohm  ISna  hafsfisken  ochdevetenshapligah^ifsJUke'Unden&bHiigarmafllt  p. 
34 ;  N&rdisk  Tidstkrift  for  Fiakeriy  V,  p.  209.— Report  on  the  herring  fisheries  of  Scot- 
land, London,  1878,  p.  76. 
"  DuHAMEL  DU  MoxCEAU,  "  TraitS  g^ii4ral  despSches,  II,  Paris,  1772,  section  3,  p.  339. 

I'G.  C.  CkdestbOm,  Svenska  (ktenjo  sill-och  strdmrnings-ftakeriema  natMrhistonakbetrat- 
fade,**    Stockholm,  1873.    Prospectus,  p.  7 ;   appendix,  pp.  4, 12 ;  supplement,  p.  I. 

w  Compare  F.  Buckland,  Report  on  the  herring  fisheries  of  Scotland,  London,  1878, 
p.  1C7.  Hugh  Miller  according  to  W.  Brabazon.  The  deep-sea  and  coast  fisheries 
of  Ireland,  Dublin,  1848,  p.  32.  P.  Neccrantz,  ^'De  huremgo  fxercUaiio  m«dioi«* 
Lubecse,  1654,  p.  23.  Valenciennes,  "  Hiatoire  naiurelU  d«  karmg/*  Paris,  1847,  pp. 
65,89. 
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The  mode  of  life  of  the  herrings  when  gathered  in  schools  finally  de- 
rerves  some  remarks. 

The  herring  is  one  of  the  most  gregarious  fish ;  fix)m  its  tenderest  age 
it  gathers  into  schools,  and  only  in  very  exceptional  cases  lives  in  soli- 
tude. 

Between  the  spawning  seasons  the  herrings  certainly  scatter  a  little 
more,  and  generally  go  farther  away  fix)m  the  coast  to  seek  their  food, 
but  it  is  an  erroneous  idea  that  during  this  period  the  schools  are 
entirely  broken  up.  When  the  spawning  season  approaches,  the  smaller 
schools  gather  into  larger  ones,  which  finally  assume  such  enormous  di- 
mensions as  to  deserve  the  name  of  *^  herring  mountains.''  When  such 
an  enormous  mass  of  herrings  approaches  the  coast,  it  gives  a  peculiar 
color  to  the  water,  and  when  near  the  surface  creates  a  considerable 
commotion  in  the  water. 

When  a  large  mass  of  herrings  are  gathered  in  one  place,  many  air- 
bubbles  rise  to  the  surface,  which  circumstance  doubtless  contributes 
its  share  towards  coloring  the  water.  The  Forrland  fishermen  say  that 
the  herring  "  is  milling,"  and  firom  the  size  of  the  air  bubbles  draw 
their  conclusions  as  to  the  depth  at  which  the  herrings  are.  The 
smaller  the  bubbles  the  deeper  the  herrings  are  supposed  to  be.  Also 
on  the  coast  of  Bohuslan  these  so-called  "herring  bubbles"  form  an  im- 
X>ortant  mark  for  the  fishermen,  who  thereby  judge  not  only  of  the  ap- 
proach of  the  herrings,  but  also  of  the  depth  at  which  they  will  be  found. 
If  the  bubbles  burst  when  reaching  the  surface,  the  herrings  are  in  deep 
water  J  if  they  float  for  some  time  on  the  surface,  the  herrings  are  nearer 
the  surface.  These  air  bubbles  can  best  be  observed  during  day  fishing 
with  large  seines,  and  they  will  then  by  their  greater  or  smaller  number 
indicate  in  how  far  the  haul  will  be  successful  or  not. 

French  and  English  authors  say  that  according  to  the  observations  of 
many  fishermen  the  location  and  size  of  a  school  of  herrings  are  indicated 
by  an  oily  substance  (*^(;raw*m"  "^mett")  floating  near  the  surface,  which 
is  considered  a  favorable  sign  for  the  fisheries.  The  French  Channel 
fishermen  say  when  they  see  this  that  the  water  is  '^pouilleuseJ^  Some 
authors  explain  this  phenomenon  as  being  caused  by  herrings  which  have 
been  torn  to  pieces  by  sharks  (Sgptaltis  acanthias  JC.),  and  say  that  it  is 
a  sure  indie^ition  that  sharks  are  near.  Bartlett's  explanation,  however, 
seems  better,  according  to  which  this  oily  substance  is  foAned  fix)m  the 
numerous  excrements  of  the  herrings."  Strange  to  say,  this  phenom- 
enon has  both  in  old  and  modem  times  been  by  some  confounded  with 
the  whitish  substance  floating  about  near  the  surfiEu^e  during  the  spawn- 
ing season  of  the  herring. 

It  is  also  said  that  the  large  and  dense  schools  of  herrings  when 
spawning,  or  when  swimming  near  the  surface  in  large  schools,  pro- 
duce a  peculiar  odor,  which  has  often  been  observed  by  the  Norrland 
fishermen. 

1*  Report  on  the  herring  fisheries  of  Scotland.    London^  1878,  p.  169. 
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Schools  of  herrings  when  swimming  near  the  surface  are  said  by  fhdi 
movement  to  produce  a  rushing  sound,  which  ceases  immediately  when, 
scared  by  some  sudden  noise,  the  herrings  go  into  deeper  water.  In 
this  connection  we  wiU  also  mention  the  old  foble  that  the  herrings 
when  gathered  in  large  schools  produce  a  sharp  cracking  noise,  where- 
upon they  disappear.** 

When  a  large  number  of  herrings  move  about  rapidly,  a  peculiar 
glitter  is  produced  on  the  surface,  which  our  fishermen  call  "herring 
light"  Some  old  authors  have  maintained  that  the  herrings  themselves 
are  phosphorescent,  and  that  the  "herring  light"  is  therefore  not  pro- 
duced by  the  numberless  small  crustaceans  floating  near  the  sur&ce; 
but  this  is  probably  an  erroneous  idea.  In  olden  times  these  herring 
lights  were  thought  to  be  the  cause  of  the  frequent  sheet  lightning  oc- 
curring late  in  summer  and  in  the  beginning  of  autumn,  and  such  light- 
ning was  termed  "  herring  lightning."  When  the  herrings  turn  about 
in  the  water  their  sides,  which  shine  like  metal,  reflect  the  light,  and 
produce  a  very  pretty  effect,  but  much  fainter  than  the  "  herring  light* 

Herrings  of  different  age  and  size  do  not  generally  go  together  in  one 
and  the  same  school,  although  there  are  exceptions  to  this  rule  (thus  the 
so-called  "May-herring,"  which  towards  the  end  of  spring  are  caught, 
especially  on  the  southern  coast  of  Bohus  Ian,  are  often  found  in  com- 
pany of  two-  and  even  one-year-old  herrings).  Gases  are  also  said  to  have 
been  observed  where  the  two  sexes  went  in  separate  schools. 

In  every  school  the  larger  and  stronger  fish  precede  the  smaller  and 
weaker  ones.  This  circumstance  may  possibly  have  given  rise  to  the 
well-known  feble,  that  the  herring  schools  are  led  by  a  so-called  "hi- 
ring-king,"  who  idways  swims  at  the  head  of  the  school  and  whose  death 
by  violence  was  thought  to  injure  the  fisheries.  The  herrings  often  swim 
in  the  same  order  as  the  old  northern  heroes  used  to  march,  viz,  in  the 
form  of  a  wedge  whose  point  forms  the  head  of  the  column."  A*  similar 
order  has  been  observed  among  other  fish  and  likewise  among  birds. 

The  herrings  always  follow  their  leaders,  and  when  these  change  their 
course  the  whole  school  changes.  If  through  some  violent  cause  a 
school  of  herrings  is  scattered  and  broken  up  into  smaller  schools,  each 
one  of  these  swims  in  the  same  order  as  the  large  school  used  to  da 
Like  the  single  herring,  the  schools  move  either  in  a  straight  line  or  in 
slightly-curved  lines,  and  unless  disturbed  they  do  not  change  thdr 
course.  Like  some  of  our  small  ftesh-water  fish,  the  smaller  herring 
schools,  principally  composed  of  young  herring  often  move  about  in  a 
circle,  gliding  gently  along.  Occasionally  a  school  of  herrings  will  de- 
scribe circular  movements  with  extreme  rapidity ;  those  in  the  center  will 
then  remain  almost  stationary,  while  those  on  the  outside  will  move 
round  with  great  velocity,  such  velocity  increasing  from  the  center  to- 

ift  Valencieknbs,  '*Hi8Mre  naturdle  du  hareng.^    Paris,  1847,  p.  8& 
"A.  BOECK,  **0m  aUden  og  SOd^kerieme,''  pp.  53,  54. 
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wards  the  drcamference.  The  BohaslUn  fisheimen  say  that  the  herrings 
are  ^<  milling,"  and  the  Dutch  fishermen  say  they  are  ^^  grinding." 

Gisler  says  that  the  herrings,  especially  during  the  spawning  season, 
push  against  each  other  with  such  violence  that  many  of  their  scales 
come  off  and  float  about  near  the  surface.  This  phenomenon  has  also 
been  observed  by  the  Bohus  Ian  fishermen. 

Owing  to  outward  causes  the  herring  schools  swim  at  very  different 
depHis  u^der  the  surface,  and  at  times  even  rise  to  the  surface,  which 
they  do  more  frequently  when  out  at  sea  than  when  near  the  coast.  The 
heirings  have  thus  been  observed  immediately  after  the  dose  of  the 
spawning  process  to  rise  to  the  surface  and  remain  there  for  some 
time,  quietly  floating  about  with  a  scarcely  perceptible  movement;  in 
dear  weather  the  herrings  may  often  be  observed  sporting  about  near 
the  surface  and  beating  the  water  with  their  dorsal  fins,  producing  quite 
a  shower  of  spray.  British  fishermen  call  this  "  the  play  of  the  herrings," 
and  French  fishermen,  ^'lejeu  des  harengs^^  and  the  same  name  is  given 
to  it  by  our  Bohus  Ian  fishermen,"  although  the  word  "fefc"  (play)  is 
used  by  them  in  a  different  sense  from  the  one  employed  by  Swedish 
naturalists.  When  the  herrings  are  thus  joyfully  sporting  about  in  the 
water  it  is  considered  as  a  favorable  sign  for  the  fisheries. 

The  small  herrings  may  also  at  times  be  seen  moving  about  quickly 
near  the  surface  and  beating  the  water  with  their  dorsal  fins. 

On  the  Stockholm  coast^^  the  herrings  are  said  to  <^ bathe"  in  the  still 
water,  which  expression  is  probably  intended  to  describe  a  gentle  move- 
ment of  the  herring  when  hunting  for  small  crustaceans.  G.  J.  Sundevall 
describes  this  x>eculiarity  of  the  herring  and  some  other  fish  as  follows : 
^^  Bathing  fish  so  called  are  schools  of  fish  which  in  summer  keep  near  the 
surface  to  enjoy  the  warmth  of  the  sun.  This  term  is  very  expressive, 
and  we  recommend  its  adoption." 

»8ee  NwdMk  TidsBlcrift  for  Fieketi,  v,  p.  211. 

**C.  J.  Sundevall,  StockholtM  ISns  Kgh  Suehdllningi'/SdlUkapM  Handl4ngar,  yi,  pp. 
t4,  96,  126.  H.  WiDEGBEN,  Ndgra  ord  om  HllfUke,  Stookholmf  1871,  p.  3;  Tld$$kr\ft  far^ 
FUkeri,  yI,  p.  66. 
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IX -THE  FISHERIES  ON  THE  WEST  COAST  OF  SOUTH  AMERICA. 


By  H.  G.  Kruusb.* 


[From  ^^Nwdisk  T%ds8kr\fi  for  Fiskai,^'  Vols,  v  and  vi.     Copenhagen,  1879. 

Although  the  following  communication  leads  us  far  away  from  those 
countries  which  are  generally  spoken  of  in  our  journal,  I  hope  that  it 
will  prove  interesting,  as  giving  us  an  insight  into  the  fisheries  on  a 
I)ortion  of  the  great  Pacific  coast.  They  will  be  doubly  interesting  to 
those  of  our  readers  who  are  personally  acquainted  with  the  author, 
whose  upright  character  commanded  universal  respect,  and  whose  genial 
temperament  gained  him  many  friends. 

Our  countryman,  Hans  Ounner  Krume,  originally  a  fisherman,  later 
captain  of  a  vessel  and  owner  of  a  factory  in  Korsor  (island  of  Zealand, 
Denmark),  was,  in  the  spring  of  1877,  by  the  force  of  circumstances,  com- 
pelled to  leave  his  home,  and,  with  his  numerous  family,  emigrated  to 
Callao,  Peru,  which  place  he  had  often  visited  in  former  years,  believ- 
ing that  his  knowledge  of  the  country  and  it«  customs  would  enable 
him  to  earn  a  living.  He  was  not  successful,  partly  on  account  of  local 
difficulties,  partly  owing  to  want  of  capital  ]  and  he  was  obliged  again 
to  become  the  captain  of  a  vessel.  His  constant  activity  on  the  western 
coast  of  South  America,  however,  gained  him  an  intimate  acquaintance 
with  the  fisheries  in  those  distant  regions ;  and,  with  his  consent,  I  give 
the  following  extract  from  a  recent  letter  of  his.  His  clear  insight  into 
all  matters  pertaining  to  the  fisheries,  and  his  general  trustworthiness^ 
will  be  sufficient  guarantees  for  the  correctness  of  his  descriptions. 

H.  V.  FIEDLER, 
Editor  of  Tidsshrift. 

Russian  Baek  Ruria, 
On  the  Atlantic^  July^  1879. 

When  leaving  Denmark  in  the  spring  of  1877, 1  promised  you  to  write 
irom  Peru  and  give  you  some  idea  of  the  fisheries  on  the  west  coast  of 
South  America.  Various  causes  have,  so  far,  prevented  me  from  ful- 
filling my  promise;  but  during  the  two  years  which  have  elapsed  since  it 
was  made  I  have  seen  a  good  deal,  and  visited  a  large  number  of  places 
on  the  coast.  I  shall,  therefore,  be  able  to  give  you  a  fuller  and  more 
reliable  account  than  if  I  had  written  soon  after  my  arrival. 

Before  describing  the  fish  of  this  coast  and  the  way  in  which  they  are 


*  H.  G.  Kruusk,  Nogle  Mt-ddelcUer  om  FUkcriet  jhm  VesUKi/sten  af  Sydatnrrika,-^ 
[Translated  by  Herman  Jacobson.] 
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caught  and  used,  I  think  it  proper  to  give  a  short  description  of  its  nft- 
tore.  My  personal  observations  were  confined  lo  the  coast  of  Peru, 
nearly  every  point  of  which  I  visited,  firom  the  3d  to  the  22d  degree 
Boathern  latitade ;  but  my  remarks  will,  in  a  great  measure,  also  apply 
to  the  coast  of  Chili,  Ecuador,  and  Colombia  as  far  as  the  Isthmus  of 
Panama. 

This  whole  coast  is  bounded  on  the  west  by  the  South  Pacific  The 
mountain  range  of  the  Andes  follows  the  coast-line  in  its  whole  extent, 
and  at  a  distance  of  only  seventy  miles  reaches  its  greatest  height, 
15,000  to  20,000  feet.  A  great  deal  of  water  flows  from  these  high 
snow-dad  mountains,  especially  during  summer,  but  on  accoimt  of  the 
very  steep  incline  no  rivers  have  been  formed.  The  littie  stream  and 
brooks,  of  which  there  are  a  great  many,  rush  so  violently  over  their 
stony  beds  towards  the  coast,  that  no  plants  can  thrive  and  no  fish  lire 
in  their  waters.  There  are,  consequently,  no  fresh-water  fish,  and  aU 
the  fish  which  occur  in  Peru  are  salt-water  fish. 

The  Pacific  is  richer  in  fish  than  any  other  sea,  and  this  is  caused  by 
its  peculiar  natural  conditions.  A  current  runs  along  the  entire  coast, 
fix>m  south  to  north ,  beginning  as  a  surface-current  on  the  west  coast  of 
Patagonia,  near  Cape  Horn,  and  bringing  the  cold  waters  of  the  Antarctic 
Ocean  as  far  as  the  northern  boundary  of  Peru.  At  this  x>oint  the  car- 
rent  leaves  the  coast  and  runs  in  a  westerly  direction  to  the  Gallapagos 
Islands,  where  it  loses  itself.  This  cold  current,  which  has  a  temperar 
ture  of  not  more  than  12^  to  14^  E^umur,  produces  the  remarkably 
temperate  climate  on  these  coasts  which  lie  within  the  tropic  zone,  bat 
which  have  seldom  any  greater  heat  than  we  have  in  Denmark  doriag 
summer ;  and  as  the  air  is  drier  the  heat  is  not  near  a«  oppressive.  Bat 
what  is  of  more  interest  to  us  is  the  circumstance  that  this  cold  current 
of  the  sea  contains  an  almost  incredible  wealth  of  fish.  The  fish  whidi 
occurs  in  the  most  surprising  numbers  is  the  herring ;  but  the  coast 
waters  swarm  with  innumerable  other  fish,  e.  g.^  the  mackerel,  the  cod, 
and  others.  Rich  oyster-beds  are  found  in  many  places,  and  oysters  of 
the  most  excellent  quality  ai-e  so  plentiful  that  they  sell  for  18  to  26 
cents  a  barrel  in  Callao  and  Lima. 

The  enemies  of  fish,  however,  are  just  as  numerous,  especially  among 
the  aquatic  animals.  An  incredible  number  of  seals,  sea-lions,  porpoises, 
sharks,  and  other  large  fish  chase  the  schools  of  smaller  fish;  and  the 
seals  i)articularly  gorge  themselves  among  the  dense  schools  of  herrings. 
Seals  and  sea-lions  are  found  everywhere  at  a  distance  of  about  two 
miles  from  the  coast,  rarely  farther  out ;  their  places  of  retreat  are  in- 
accessible rocks  on  the  coast  or  out  at  sea.  Here  they  lie  or  sit  sunning 
their  enormous  bodies,  when  they  are  not^ngaged  in  hunting  fish.  They 
are  so  tame  that  scores  and  hundreds  of  them  will  follow  a  boat  at  a 
distance  of  only  2  to  3  fathoms  and  often  closer,  and  hold  their  inquisi- 
tive heads  close  up  to  the  side  of  the  boat.  As  they  are  of  no  special 
yaJijO^  no  one  chaBCS  them. 
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I  would  like  to  give  you  a  description  of  those  species  of  fish  which 
are  most  common  on  this  coast ;  but  as  this  will  be  somewhat  difficult, 
I  will  endeavor  to  describe  those  fish  which  have  some  similarity  to  ours. 
The  specimens  which  I  had  collected  and  preserved  in  spirits  of  wine 
were  unfortunately  spoiled  from  some  cause  or  other,  and  the  only  kind 
of  fish  of  which  I  can  this  time  send  you  a  few  specimens  are  herrings, 
which  put  up  in  brine  seem  to  have  kept  very  well.  I  shall,  therefore, 
begin  my  account  with  the  herring. 

As  to  size  and  looks  the  herring  of  the  South  Pacific  does  not  differ 
much  l^m  that  found  in  the  northern  seas,  but  it  is  undoubtedly  of  a 
much  inferior  quality.  It  is  found  along  the  coast  and  close  to  the  land 
all  the  year  round,  but  even  at  a  distance  of  fifty  miles  from  the  coast 
the  sea  is  full  of  them,  whilst  farther  out  they  are  not  so  frequent.  On 
calm,  warm  days  dense  schools  of  them  rise  to  the  surfoce  and  hold 
their  heads  above  the  water,  often  covering  the  surface  of  the  sea  tor 
hundreds  of  fathoms.*  This  is  the  time  for  the  seals  to  gorge  them- 
selves, and  they  certainly  do  not  neglect  their  opportunity.  As  many 
herrings  as  you  want  can  then  be  caught  with  nets  and  seines ;  but  as  they 
are  hardly  ever  used  as  food  it  seems  i>erfectly  useless  to  catch  them. 
During  the  night  their  dense  schools  may  be  seen  fieurther  out  at  sea, 
and  the  rapidly  moving  phosphorescent  light  produced  as  they  fly  f5rom 
porpoises  and  other  enemies  presents  a  beautiful  spectacle. 

But  very  few  of  these  herrings  are  ever  used  as  an  article  of  food,  as 
there  is  such  an  abundance  of  better  fish }  the  only  use  which  is  made 
of  them  is  to  serve  as  bait  for  other  fish.  They  can  be  salted,  and  their 
flavor  is  then  better  than  when  firesh,  but  the  climate  is  not  favorable 
to  salting.    Smoked  they  form  a  very  good  article  of  food. 

The  mackerel  is  also  found  in  large  quantities,  but  its  quality  is  in- 
ferior to  our  northern  mackereL  In  size  and  shax>e  these  mackerel 
resemble  ours,  but  the  color,  which  is  so  beautiftal  in  ours,  is  very  £aint. 
They  are  not  as  fat,  and  their  flavor  is  not  near  as  agreeable,  having  a 
sort  of  bitter  taste,  produced,  as  some  think,  by  the  copx>ery  nature  ot 
the  bottom.  It  is  but  rarely  eaten,  and  therefore  does  not  form  an  ob- 
ject of  fishing.  The  horse-mackerel  also  occurs  here,  but  it  is  absolutely 
worthless. 

The  codfish  is  not  near  as  common  as  the  above-mentioned  species,  but 
of  all  the  Peruvian  fish  it  resembles  our  northern  fish  most,  and  is  con- 
sidered the  best  and  most  valuable  fish  on  this  coast.  In  looks  and 
size  it  difiers  considerably  irom  oar  northern  codfish,  and  rarely  weighs 
more  than  8  to  10  x>ounds.  It  is  fat,  has  a  good  fiavor,  and  fetches  a 
good  price,  both  fresh  and  salted  (about  13  cents  per  x>ound  salted).  It 
lives  in  deep  water  where  there  is  a  rocky  bottom,  and  is  caught  ezdu- 
Bively  with  hook  and  line.    It  is  really  the  finest  fish  found  on  this  coast 

FUmndere  are  also  found,  but  not  in  any  considerable  number.    They 

'The  same  phenomenon  I  observed  in  the  North  Sea  during  the  munmer  of  1840^ 
tlumgh  probably  not  on  saoh  an  eztenslTe  Bcale. — ^H.  Y.  Fnenum. 
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vary  in  size,  and  soinetimes  reach  a  weight  of  10  pounds.  They  have  ft 
tolerably  good  flavor,  but  hothing  like  our  flounders.  They  fetch  a  good 
price. 

JEel  are  often  found  close  to  the  coast,  and  between  the  rocks  where 
the  breakers  are  not  too  strong.  They  say  that  large-sized  eel  are  found 
near  some  of  the  outer  islands  at  a  depth  of  50  to  80  feet,  but  I  never 
had  an  opportunity  of  seeing  any. 

These  are  about  the  only  flsh  which  bear  any  similarity  to  ours ;  but 
there  are  a  large  number  of  excellent  flsh  which  we  do  not  have,  and 
which,  to  a  great  extent,  form  an  article  of  food.  It  is  useless  to  give 
their  names  and  to  describe  them,  as  long  as  I  cannot  send  you  speci- 
mens. One  kind,  called  Bdballes  or  Corobinas^  weighs  from  20  to  80 
pounds,  and  somewhat  resembles  the  salmon,  but  its  flavor  is  not  quite 
as  delicate.  Owing  to  the  want  of  fi:esh-water  streams,  tiiere  are  no 
salmon  on  this  coast,  while  large  quantities  of  excellent  salmon  are  caught 
on  the  coast  of  CaUfomia  and  furUier  north.  These  are  put  up  in  brine, 
and  sold  all  along  the  west  .coast  of  South  America,  and  salted,  canned, 
and  packed  in  ice,  they  are  sent  to  the  Atlantic  coast  of  North  America. 
On  the  west  coast  of  South  America  the  water  has  often,  dunng 
weather,  a  brownish  color,  and  it  seems  at  flrst  sight  as  if  the  water  y 
shallow.  But  on  closer  examination  we  find  that  this  brown  color  is  pio- 
duced  by  another  cause,  viz,  by  very  diminutive  animals,  which  cover 
the  sur&ce  of  the  sea  for  many  miles.  They  are  so  small  that  they  can- 
not be  seen  with  the  naked  eye^  but  when  you  let  this  colored  water 
stand  for  some  time  in  a  glass,  a  brownish  sediment  will  soon  form.  I 
have  not  had  the  instruments  nor  the  opportunity  to  observe  this  matter 
closer,  but  I  refer  you  to  Gh.  Darwin^s  observations,  made  during  Her 
Majesty's  ship  Beagle's  voyage  around  the  world.  These  little  animals 
are  also  found  on  the  coast  of  Norway,  and  it  is  interesting  to  hear  what 
an  authority  like  Darwin  has  observed  in  this  line  during  his  vo\^ge  in 
the  South  Pacific: 

^<  On  the  coast  of  Chili,  a  few  leagues  north  of  Concepcion,  the  Bea^ 
one  day  passed  through  a  large  extent  of  muddy  water,  and  the  same 
phenomenon  appeared,  in  a  still  more  marked  degree,  a  few  days  later 
south  of  Valparaiso.  We  were  more  than  fifty  miles  firom  the  coast,  but 
still  I  believed  at  first  titiat  this  muddy  water  might  possibly  come  fixm 
the  river  Maypo.  But  Dr.  Sullivan,  who  had  C(dlected  Bome  of  this 
water  in  a  glass,  thought  he  could  see  little  spots  moving  aboat  in  it 
The  wator  looked  as  If  a  quantity  of  reddish  dust  had  been  put  into  it| 
and  when  left  undisturbed  this  dust  collected  at  tiie  bott<mi.  Tliroagii 
a  magnifyimg-glass  these  little  spots  could  be  seen  moving  abont  veiy 
rapidly,  and  quite  frequently  they  would  burst.  When  placed  under  liia 
microscope,  it  appeared  that  their  form  was  oval,  and  sarronnded  by  a 
ring,  from  the  middle  of  which  small  fibers  parotmdedy  wbidi  served  af 
means  of  motion.  One  ^kL  of  the  body  was  narrower  than  tiie  other. 
It  was  very  difficult,  however,  to  observe  thrai,  for  suddealy  the  mottoft 
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would  cease^  and  the  body  would  burst.  Sometimes  one  end  broke  ofl^ 
and  then  the  otitier ;  often  both  ends  would  break  off  at  the  same  timtf 
and  a  dark  brown  substance  would  ooze  out.  The  ring  with  the  fibers 
would,  for  a  few  moments  after  the  body  had  burst,  keep  up  a  wriggling 
motion.  It  took  about  two  minutes  to  extinguish  all  life  in  a  drop  of 
water  poured  in  a  saucer.  The  motions  of  the  little  animals  were  ex- 
oeedingly  rapid,  and  could  not  be  seen  wititi  the  naked  eye,  as  each  ani- 
mal only  measured  tsW  ^^  ^^  ^^^  in  length.  Their  number  was  pro- 
digious, every  dr6p  of  water  containing  vast  quantities.  One  day  we 
passed  through  two  places  where  the  water  was  colored,  one  of  them 
extending  over  several  square  miles.  What  an  enormous  number  of 
microscopic  animals!  The  color  of  the  water,  seen  firom  a  distance,  was 
like  that  of  a  river  which  has  a  red  clayey  bottom,  whilst  nearer  the  ship 
it  was  dark  brown,  like  chocolate.  The  line  of  demarkation  between  the 
brown  and  the  blue  water  could  be  traced  very  distinctly." 

I  will  only  add  that  the  largest  quantity  of  these  microscopicanimals 
which  I  observed  was  fieurther  north,  in  the  6th  and  7th  degree  of  south- 
em  latitude,  but  there  is  no  doubt  that  they  are  found  all  along  the 
coast 

The  bottom  of  the  sea  has  scaix^y  any  vegetation.  The  vast  oceaa 
rolls  its  strong  waves  towards  the  coast  over  a  stony  or  sandy  bottonii 
and  this  character  of  the  bottom  extends  far  out.  How  different  from 
the  bottom  of  the  sea  on  the  colder  coasts  farther  south,  e.  p.,  of  Pata- 
gonia and  the  Falkland  Islands.  But  where  the  gigantic  algse  grow, 
the  coasts,  like  those  of  Norway,  are  surrounded  by  many  rocky  islands, 
which  moderate  the  violence  of  the  breakers ;  but  there  are  scarcely  any 
such  slands  on  the  coast  of  Peru,  and  the  sea  breaks  against  the  shore 
with  such  violence  that  it  is  always  difficult  to  land  in  boats. 

I  shall  now  say  a  few  words  regarding  the  fishermen,  their  apparatus^ 
and  method  of  fishing.  Fishing  is  carried  on  almost  exclusively  by  two 
classes,  the  native  population,  the  so-called  "chdlos" — a  mixed  race  of 
Spaniards  and  old  Peruvians — and  by  Italians,  who  are  a  thrifty  and 
energetic  i>eople.  The  ^^cholos"  go  out  fishing  in  their  canoes,  and 
nearly  always  use  hooks  and  lines.  Only  for  catching  shrimps  and  small 
fish  for  bait  they  use  a  small  net.  The  Italians,  on  the  other  hand,  al- 
ways fish  with  nets,  and,  according  to  the  custom  of  their  native  coun- 
try, in  well-built  boats  with  lateen  sails.  The  natives  generally  go  fishing 
early  in  the  morning,  either  for  out  at  sea  or  close  to  the  rocky  coast^ 
where  their  boats  may  often  be  seen  tossed  about  by  the  terrible  break- 
ers. Bottom  lines  form  their  principal  apparatus,  and  they  certainly 
know  how  to  use  it.  They  often  catch  a  very  considerable  number  of  cod- 
fish, mackerel,  and  other  fine  fish  during  the  forenoon.  About  noon 
they  go  on  shore,  and  their  day's  work  is  done.  Floating  lines  with  a 
number  of  baited  hooks  cannot  be  used,  as  the  seals  would  disturb  thenu 
But  when  the  above-mentioned  fish  of  the  salmon  kind,  the  BabalUs  and 
Oorobinasj  come  near  the  coast,  the  natives  employ  another  method  of 
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flshing.  They  row  out  to  sea  early  in  the  morning,  before  the  sea  wIda 
arises,  and  go  a  good  way  to  the  leeward,  and  when  there  is  sufficient 
wind  they  go  with  it,  having  a  long,  stout  line  floating  about  a  fathom 
behind  the  canoe.  This  line  is  furnished  with  hooks  and  glittering  tin 
floats ;  and  as  the  above-mentioned  fish  are  very  greedy  they  soon  bite. 
As  soon  as  the  man  in  the  boat  notices  a  bite  he  quickly  hauls  in  the 
line  and  endeavors  to  bring  the  flsh  close  to  the  canoe,  where  it  is  secured 
with  a  large  hook. 

The  boats  used  by  the  natives  deserve  some  mention.  I  have  already 
mentioned  that  the  breakers  on  this  coast  are  very  violent,  and  with  the 
exception  of  a  few  sheltered  landing-places,  it  is  impossible  to  l^id  any- 
where with  a  boat  or  even  a  canoe.  In  order  to  meet  this  difficulty  to 
ferry  people  from  the  coast  to  ships  or  for  fishing,  the  natives  use  the 
so-called  bdlzas.  In  some  localities,  especially  in  Southern  Peru  and  Chili, 
these  balzas  consist  of  two  sea-lion  skins,  joined  by  two  boards,  on  which 
there  is  a  little  platform;  each  skin  is  furnished  with  a  tube  liiroagh 
which  it  can  be  filled  with  air.  On  these  balzM  the  cholos  cross  the  moit 
terrible  breakers,  which  throw  the  balzdshigh  on  the  coast;  the  very 
moment  where  the  breakers  recede,  the  cholos  leap  up  out,  and  stand- 
ing on  the  dry  land  firmly  hold  their  fragile  vessel.  They  possess  an 
extraordinary  dexterity  in  handling  these  vessels.  In  many  places  the- 
cargoes  of  ships  must  be  taken  on  baH^sas  to  and  firom  the  boats  whidi 
are  at  anchor  outside  the  breakers.  On  other  parts  of  the  coast  fire, 
seven,  and  nine  boards,  of  light  wood,  measuring  8  to  12  inches  in  diameter, 
joined  lengthwise  and  furnished  with  a  similar  platform,  are  used,  saA 
on  the  northernmost  coast  of  Peru  the  halzas  only  consists  of  a  bundle 
of  reeds  tied  together  in  the  shape  of  a  cigar,  10  to  12  feet  long,  2  feet 
broad  at  the  stem,  and  with  a  x>ointed  prow  slightly  inclined  upward. 
This  balza  the  fisherman  takes  on  his  back,  after  it  has  been  used,  and 
dries  it  in  the  sun.  It  must  be  borne  in  mind  that  it  never  rains  in  these 
latitudes.  On  the  board  beUzaSy  which  are  often  of  considerable  size,  the 
native  fishermen  go  far  out  to  catch  codfish,  frequently  out  of  sight  of 
land. 

Such  are  the  apparatus,  boats,  and  methods  of  fishing  of  the  natives. 
The  Italians,  however,  employ  a  more  rational  method  of  fishing.  Th^ 
all  live  in  or  near  the  large  cities  on  the  coast,  where  they  find  a  good 
market  for  their  fish,  whilst  the  cholos  are  found  everywhere  along  tiie 
coast  The  Italians  always  use  boats  16  to  22  feet  long,  6  feet  broad,  and 
having  a  deck  like  our  boats  in  the  Great  Belt.  They  always  use  nets, 
and  fish  during  the  night.  Their  boat  is  their  home,  where  they  live, 
cook,  and  sleep.  I  have  already  mentioned  that  the  Italians  are  thrifty, 
frugal,  and  economical,  and  are  far  superior  to  the  lazy  Spsmiards  and 
the  mixed  race.  They  always  keep  their  boats  and  their  apparatus  in 
good  order ;  they  are  out  early  and  late,  and  shun  no  trouble  to  earn  a 
living.  They  go  out  early  in  the  evening,  when  it  is  nearly  always 
calm,  and  row  many  miles  till  they  reach  their  fishing-plaoes.    At  dosk 
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fhey  cast  their  nets,  and  are  then  obliged  to  keep  a  constant  watch  for 
the  seals ;  when  these  approach,  they  haul  in  the  net,  take  out  the  fish, 
and  cast  again.  Thus  the  night  is  passed ;  towards  morning  the  fisher- 
men go  on  shore,  sell  their  fish,  mend  their  nets,  and  then  first  can  think  of 
taking  a  little  rest  in  iteir  small  cabin. 

This  is  the  way  in  which  these  men  pass  their  lives  ^  and  it  may  well 
be  called  a  hard  way  of  earning  one's  bread,  for,  although  they  generally 
catch  a  good  many  fish,  the  profits  are  very  small.  Some  of  them,  how- 
ever, have  prospered,  own  several  boats,  and  go  in  partnership  with 
otliers.  There  is  never  any  lack  of  such,  as  there  are  always  many  Italian 
sailors  in  the  principal  seaports  of  the  west  coast  of  South  America;  and 
all  of  them  have  a  great  liking  and  talent  for  fishing.  Their  nets  are 
made  of  the  strong  hemp  which  grows  in  these  regions,  and  whose 
threads  are  almost  too  thick,  according  to  our  notions.  The  size  of  the 
meshes  varies  according  to  the  kind  of  fish  which  they  wish  to  catch* 
They  always  make  their  own  nets  and  ftunish  them  very  prettily  with 
round  floats.  Everything  must  always  be  in  good  order  on  account  of 
the  firequent  casting  and  hauling  in,  owing  to  the  danger  threatened  by 
seals.  Everything  in  the  boat  is  prepared  with  this  view.  The  ship- 
board is  famished  with  rollers  over  which  the  lines  of  the  net  may  be 
drawn  with  great  ease,  and  these  men  possess  an  almost  incredible  dex- 
terity in  casting  and  hauling  in  their  nets.  They  generally  have  a  gun 
in  their  boats  to  shoot  or  scare  off  the  seals  and  sea-lions;  but  this  is 
not  of  much  use,  as  these  animals  are  too  numerous  and  care  very  little 
for  shooting.  The  best  way  is  to  haul  in  the  net  and  take  out  tiie  fish 
as  soon  as  seals  are  in  sight.  Old  people,  and  tiiose  who  can  only  afford 
to  have  a  small  boat,  occasionally  fish  by  day-time  quite  dose  to  the 
coast,  generally  with  nets  having  very  narrow  meshes,  which  they  place 
in  a  serpentine  line  as  near  as  possible  to  the  breakers.  As  soon  as  one 
end  of  the  net,  measuring  about  60  fathoms  in  length,  has  been  put  in 
position,  they  row  immediately  to  the  other  end  and  begin  to  haul  it  in; 
and  thus  they  go  on  a  whole  day ;  for  the  seals  come  dose  to  the  coast 
and  are  on  the  alert  both  day  and  night.  Fear  the  coast  they  catch  a 
beautiful  little  transparent  fish,  which  is  in  great  demand,  and  which  we 
do  not  have  in  Denmark.  It  is  called  ^^pega-rg/^  i.  e.,  "the  fish-king,'' 
and  is  so  transparent  that  every  bone  can  be  distinctly  seen;  it  has  a 
beautiful  shining  silver  color.  Oyster-fishing,  as  fsBkr  as  I  know,  is  only 
carried  on  near  the  island  of  St.  Lorenzo,  which  forms  the  bay  of  Gallao, 
but  there  is  no  doubt  that  rich  oyster-beds  are  found  in  many  other 
places  along  the  coast.  As  I  have  mentioned  before,  tiieir  number  is 
enormous,  but  the  price  which  oysters  fetch  is  very  small.  The  Italians 
continually  use  long  poles,  partly  for  chasing  the  fish  into  the  nets  and 
partly  for  keeping  off  the  seals  and  sea-lions.  These  poles  resemble 
those  which  our  fishermen  use  in  the  Limfiord. 

As  is  the  case  everywhere  these  fishermen  have  to  work  hard  to  earn 
their  daily  bread,  and  their  eigoyments  are  few  in  number.    But  I  must 
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mention  some  of  them.  I  lived  for  some  time  in  a  little  sea-town  whidi 
serves  as  a  watering  place  to  the  inhabitants  of  Lima,  and  which  is  con- 
nected with  that  city  by  a  railroad  of  about  thirty  miles.  This  town  is 
situated  in  a  very  arid  part  of  the  coast,  but  on  a  beautiful  bay  which 
offers  a  fine  opportunity  for  fishing ;  consequently  a  good  many  fisha 
men  live  in  this  town.  In  these  out-of-the-way  places  the  Eoman  Cath- 
olic priests  still  exercise  a  powerful  influence,  which  is  decidedly  waning 
in  the  large  cities  with  a  mixed  population.  On  a  certain  day  in  July 
the  fishermen  have  their  festival,  and  on  that  day  about  a  dozen  priests 
and  monks  come  from  Lima  to  add  to  the  proper  observance  of  the  sa- 
cred day.  In  the  morning,  images  of  St  Peter  and  the  Virgin  Mary, 
surrounded  by  banners,  are,  amid  the  thunder  of  artillery,  canied 
through  every  street  of  the  little  town  ;  at  the  head  of  the  procession 
are  seen  the  monks  and  priests,  the  alcalde,  and  the  harbor-master,  fid- 
lowed  by  all  the  fishermen  with  tiieir  wives  and  children,  bareheaded  in 
spite  of  the  burning  rays  of  the  sun,  and  carrying  lighted  candles,  all 
marching  with  a  slow  measured  step.  After  the  procession  has  passed 
through  every  street  they  go  to  the  wharf  and  into  gaily  deoc»«ted 
boats.  The  priests  solemnly  bless  the  fish  and  address  sermons  to  them 
This  ends  the  religious  part  of  the  festival,  and  the  fishermen  spend  the 
rest  of  the  day  in  boisterous  merriment,  dancing,  drinking,  cock-ftj^t- 
ing,  &c.  The  priests  do  not  fail  to  make  this  day  as  profitable  to  them- 
selves  as  possible.  They  placed  the  images  inside  a  tent,  and  by  paying 
a  small  sum  every  true  believer — ^I  was  the  only  unbeliever  in  the  town^ 
oould  go  in  and  have  the  extreme  pleasure  of  kissing  the  foot  of  either 
St.  Peter  or  the  Virgin  Mary.  As  far  as  I  could  observe,  St.  Peter  had 
the  larger  number  of  worshippers.  The  festivities  were  continued  till 
late  at  night,  but  on  the  following  day  everything  went  again  its  usual 
course. 

Bespeotftdly,  yours, 

H.  G.  KBUUSK 
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L-POrULAR  EXTRACTS  FROM  THE  INVESTIGATIONS  OF  THE 
COMMISSION  FOR  THE  SCIENTIFIC  EXAMINATION  OF  THE 
GERMAN  SEAS. 

[Pablished  by  the  Royal  Ministry  of  Agrioultiiie,  Domains,  and  Forests.*] 


PEBPAOB, 

The  following  treatise  has  been  prepared  at  the  special  request  of  the 
Mimster  of  Agricaltare^  &c,^  with  a  view  to  making  some  of  the  more 
important  results  of  our  investigations  accessible  to  prcusMoal  fishermeny 
and  for  the  purpose  of  encouraging  them  to  aid  us  by  all  the  means  at 
their  command  in  continuing  our  work  in  the  interest  of  the  salt-water 
fisheries. 


[The  Ministerial  ConunisBion  for  the  scientifio  examination  of  the  Qerman  waters :  H. 
A.  Meyer,  K.  Mdbins,  G.  Earsten,  Y.  Hensen.] 

A.— THE  PHYSICAL  0OOT)ITIOK  OP  THE  BALTIC  ASD  THE 

KOETH  SEA. 

At  first  sight  the  knowledge  of  the  condition  of  the  sea- water  seems  to  be 
of  small  importance  for  the  practical  salt-water  fisheries.  Fishing  has 
been  carried  on  by  men  for  a  long  time  without  any  special  regard  to  the 
temperature,  saltness,  and  currents  of  the  sea ;  experience  and  accident 
taught  men  the  seasons  and  places  where  fishing  could  be  carried  on 
with  hopes  of  good  results.  No  one  thought  of  inquiring  whether  the 
success  of  the  fisheries,  varying  every  year^  had  something  to  do  with  the 
changes  in  the  condition  of  the  sea-water  ^  and  yet  it  is  an  undoubted 
fbct  that  an  intimate  connection  exists  between  the  two.  It  is  not 
purely  accidental  that  many  plants  and  animals  found  in  a  belt  extend- 
ing fix>m  the  eastern  shores  of  the  North  Sea  to  the  western  shores  of 
the  Baltic  vary  greatly  in  size  and  strength,  according  to  the  more  or 
less  plentiful  food  or  the  larger  quantity  of  solid  particles  in  the  sea- . 
water;  nor  is  it  accidental  that  the  changing  condition  of  the  water  in 
one  and  the  same  place  produces  a  varying  development  of  plants  and 

*  Oemei^fa8sliche  MUtheilvngen  aus  den  UtUenudhungen  der  C<nMiU89Um  zur  matenschafl' 
Ucken  UnUrsuohung  der  detUachen  Jleere.  Rerausgegeben  im  Auftnig  dee  Ednigliohen  Mif^ 
ieterinm  fOr  Landwirthsohaft,  Domdnen  und  Fiyreten.  Kiel,  1880.— Translated  by  Her- 
L  Jacobeon.  ^^ 
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animals.  Wannth^  which  farthers  the  rapid  development  of  plants  and 
small  animals  which  serve  as  food  for  fish;  corrents,  which  cany  plants 
and  embryonic  animals  in  constantly  varying  quantity  to  the  fishing- 
places,  are  some  of  the  causes  which  necessarily  must  exercise  an  infla« 
ence  on  the  migrations  of  fish  to  such  places. 

No  one  wiU  expect  that  fishermen  should  go  to  sea  with  thermometen 
and  areometers;  but  the  fishermen  will  be  benefited  if  the  above-men- 
tioned conditions  of  the  sea-water  are  regularly  examined  and  oom- 
pared  with  the  results  of  the  fisheries.  The  fishermen,  without  making 
any  scientific  investigations,  may  aid  greatly  in  extending  our  knowledge 
of  these  matters,  and  may  benefit  their  trade  by  paying  dose  att^tion 
to  such  easily  recognizable  droumstances  as  Ugh  or  low  temperature, 
cnrrente,  and  to  various  phenomena  connected  with  the  spawning  of  fish, 
the  greater  or  less  quantity  of  fish  at  different  places  and  seasons,  A&, 
and  by  making  their  observations  public. 

These  considerations  induced  the  Ministry  of  Agriculture,  &c,  in  the 
year  1870,  to  appoint  a  commission  at  Kiel  for  the  purpose  of  making 
sdentifio  examinations  of  the  German  waters,  which  might  aid  in  gain- 
ing a  better  knowledge  of  those  conditions  on  which  the  success  of  the 
salt-water  fisheries — ^their  improvement  and  extension — depends.  For 
this  purpose  a  number  of  stations  have  been  established  where  ihe  con- 
ditaon  of  the  sea- water  is  regularly  examined,  whilst,  at  the  same  time, 
similar  observations  are  made  by  several  vessels  following  a  certain 
regular  course.  At  some  of  these  stations  observations  are  also  made 
with  a  view  of  ascertaining  (in  exact  figures)  the  result  of  the  fisheries. 
A  beginning  has  also  been  made  in  making  observations  regarding  the 
spawning  places  and  seasons,  t^e  development  of  fish,  &a 

Our  knowledge  is  still  quite  limited,  and  so  far,  at  least,  the  practical 
result  of  these  investigations  has  not  been  very  great ;  but  we  must 
take  into  consideration  the  fact  that  but  a  short  time  has  elapsed  rinee 
these  investigations  were  commenced. 

Fo  year  resembles  another  in  its  atmospheric  conditions,  and  meteo^ 
ology,  although  studied  for  several  centuries,  has  not  yet  been  able  to 
fix  with  absolute  certainty  the  rules  fh>m  which  for  some  time  in  advance 
the  condition  of  the  weather  could  be  calculated.  The  sea  has  likewise 
its  atmospheric  changes,  dependent  on  many  different  drcumstanoes, 
and  many  years  will  pass  before  we  shall  ascertain  the  canses  <3i  tteae 
changes  observable  in  different  years.  The  conditions  of  life  and  tiie 
habits  of  salt-water  fish  have  scarcely  begun  to  be  studied.  Fishermen 
themselves  know  but  little  with  absolute  certainty  regarding  the  spawn- 
ing places  and  seasons  of  the  more  important  salt-water  fish  of  their 
own  feuniliar  waters.  It  may  as  well  be  acknowledged  that  so  for  we 
only  know  a  few  facts  regarding  the  spawning  places  and  seasons  and 
the  development  of  one  species  of  fish— a  very  important  one,  to  be 
sure— the  herring;  but  even  these  observations  have  reference  to  only  a 
few  localities.    But  what  we  know  is  highly  important,  because  it  has 
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plainly  demonstrated  the  intimate  connection  existing  between  tbe  de- 
velopment of  this  fish  and  the  condition  of  the  water.^ 

Hexe  is  the  point  at  which  the  fishermen  themselves  can  aid  and  fur- 
ther the  fishing  interests,  if  they  will  give  careful  attention  to  the  spawn- 
ing of  all  the  more  important  fish  and  to  the  accompanying  genersd  con- 
ditions of  the  sea. 

In  the  following  we  shall  endeavor  to  give  all  the  results  which  have 
been  gained  by  observations  of  those  conditions  in  the  Baltic  and  the 
North  Sea  which  probably  exercise  a  considerable  influence  on  the  fish- 
eries. 

2.  There  are  three  conditions  of  the  sea-water  which  exercise  a  decided 
influence  on  animal  and  vegetable  life,  viz:  (1)  temperature^  (2)  8aUne%B^ 
(3)  currents;  and  all  three  are  influenced  by  the  atmosphere  and  the 
nature  of  the  bottom.  Another  important  fact  as  regards  the  condition 
of  the  water  of  the  Baltic  and  the  North  Sea  is  their  varying  connection 
with  the  ocean,  and  the  varying  quantity  of  fresh  water  flowing  into 
them  from  difierent  streams  and  rivers.  The  conditions  of  these  two 
waters  are  so  different  that  we  must  treat  of  them  separately. 

A,  The  Baltic  is  a  very  shallow  sea.  If  we  except  the  deep  waters 
east  and  southeast  of  Gotland  we  rarely  find  a  greater  depth  than  100 
meters.  The  three  channels  leading  into  the  North  Sea,  the  Sound  and 
the  two  Belts,  are  shallow.  Large  streams  flow  into  the  Baltic,  carry- 
ing into  the  sea  rain  and  snow  water  from  a  territory  three  times  the  size 
of  that  from  which  the  North  Sea  is  supplied.  When  two  masses  of 
water  of  diflFerent  weight  meet,  the  heavier  of  the  two  will  generally 
sink  lower  down ;  the  heavier  water  from  the  Kattegat  will  therefore 
enter  the  Baltic  and  form  its  undercurrent,  whilst  the  lighter  water  of 
the  Baltic  flowing  into  the  Kattegat  will  become  its  surface  water.  On 
account  of  the  very  large  quantity  of  fresh  water  flowing  into  the  Bal- 
tic (especially  in  spring,  when  the  ice  and  snow  begin  to  melt,  and  in 
summer  during  continued  rainy  seasons),  the  upper  current  which  flows 
out  of  the  Baltic  is  much  more  i)owerful  than  the  undercurrent  which 
enters  it. 

The  saltness  of  the  Baltic  therefore  decreases  from  west  to  east,  but  not 
uniformly  j  but,  influenced  by  the  wind,  sometimes  quick  and  at  other 
times  slow,  and  also  influenced  by  the  nature  of  the  bottom,  quicker  in 
one  direction  than  in  another. 

Continued  east  wind  favors  the  flowing  of  the  water  of  the  Baltic 
into  the  Elattegat ;  the  upper  current  containing  but  little  salt,  becomes 
stronger  in  the  Sound  and  the  Belts,  and  the  salt  Kattegat  water  is 
forced  back.  Continued  west  wind,  on  the  other  hand,  drives  the  water 
east  and  favors  the  entering  of  salt  water.  The  advance  of  the  last- 
mentioned  water  from  west  to  east  varies  considerably,  according  to  the 

^Compare :  Dr.  H.  A.  Mbykr,  '* Biologisehe  Beobaokiwugen  hei  KUnstlicher  Anfguchtde$ 
Barings  der  we$tU(^^m  OaUee,"  Berlin,  1878.  (Biological  observations  made  during  the 
artificial  rearing  of  herrings  in  the  Western  Baltic.) 

Digitized  by  VjOOQlC 


528       BEPOBT   OF   COMMISSIONEB   OF   FISH  AND   FISHEBIES.      [4] 

natoie  of  the  bottom.  On  the  German  coasts  on  the  west  of  tiie  Baltic 
the  heavy  water  enters  far  into  the  fiords,  whilst  the  nndercnrrent  en- 
tering throngh  the  Sound  and  the  Great  Belt  is  broken  by  the  sh^ow 
places  known  as  the  ^^  Eonne-bank"  and  the  '*•  Oder-bank,"  between  tiie 
islands  of  Beizen  and  Bornholm,  and  advances  with  no  great  force  after 
it  has  passed  this  line,  decreasing  rapidly  in  saltness  as  it  goes  farther 
east.  Between  Bomholm  and  the  Swedish  coast  the  depth  of  the  sea 
is  greater,  and  this  explains  the  circumstance  why  the  heavy  water  cao 
here  advance  &rther  east,  making  the  water  in  the  Gulf  of  Finland  salt- 
ier than  that  of  the  Bay  of  Dantzig  or  that  of  the  Baltic  near  MemeL 

The  following  figures,  the  result  of  observations  made  at  different  sta- 
tions, will  fully  prove  idl  that  has  been  said  in  the  above  regarding  the 
9aUness  of  the  Baltic : 


BOMDSBBUBO. 

iwater: 

Specific  weiffht 

Pero«nt.Hl( 

Battom  water: 

Specific  weifht 

Per  cent  salt 

Sor&oe  water : 

Specific  weiffht 

Per  cent,  salt 

Bottom  water: 

Specific  weiffht 

Per  cent,  sau 

wauomOxdb. 

SnrilMM  water : 

Specific  weight 

Percent,  salt 

Bottom  water: 

Specific  weight 

Per  cent  salt 

Loma  (eOobv). 

SurliMM  water: 

Specific  weight 

Per  cent,  salt 

Bottom  water: 

Specific  weight 

Per  cent,  salt 

Suz&oe  water: 

Spedfio  weight. 

Per  cent.  saft... 
Bottom  water: 

Specifio  weight. 

Per  cent  saK... 


i 

-5 

1 

L0131 
L72 

L0122 
1.60 

L0141 
L85 

L0137 
L79 

L0124 
L«2 

1.0116 
L51 

L0I46 
L91 

1.0147 
L93 

L0089 
L17 

1.0085 
1.11 

1.0108 
L85 

L0102 
1.84 

1.0071 
0.83 

1.0071 
a93 

L0076 
0.98 
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0.95 

LOOiV? 
a  75 

L0065 
0.72 

L0058 
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LOOOT 
0.75 

a 

e 
& 


9 


1.0123 
1.61 


1.0189 
1.82 


L0186     L0140 
L78      1  L91 
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.9 


L0138  I  1.0214 
1.81         2.80 


L0233 
3.05 


L0U7     L0137  I  L0U7 
L53        L79        L66 


L0144     1.0147 
1.89        L93 


1.0082 
1.07      I 


1.0095 
L24 


L0093     L0107 

L22      I  L40 


1.0068 
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L0072 
0.94 


L0058 
0.76 


L0059 
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L0070 
0.92 


1.0073 
0.96 


L0056 
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1.0152 
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L24 
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LOl 
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a77 
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L022( 
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1.0132 
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1.0146 
L91 


L0104 
L86 


L0112 
L47 


L0066 
0l86 


L0068 
0.89 


LOIM 
L31 


LOlOi 
L41 


LOMI 
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L0115 
LSI 


L«M 
a79 


LOIM 
0.89 


LOOS 
0.43 


LOOM 
0L6B 


Li014 
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L0014 
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From  these  figures  the  following  rules  may  be  deduced : 

L  The  weight  and  saltness  of  the  water  of  the  Baltio  decrease  fixHn 

west  to  east,  the  entry  of  the  heavy  water  into  the  depths  of  the  sea 

ceasing  near  the  island  of  Bttgen. 
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2.  The  Borface  water  is  invariably  lighter,  and  contains  less  salt  than 
the  deep  water;  the  difference  between  the  two  decreases  in  the  direc- 
tion from  west  to  east. 

3.  On  an  average  the  Water  is  heavier  and  contains  more  salt  in 
antnnm  and  winter  than  in  spring  and  snmmer;  this  difference  likewise 
decreases  in  the  direction  from  west  to  east. 

4.  The  variations  of  the  specific  weight  and  the  saltness  of  the  water, 
that  is,  the  differences  between  the  temporary  variations  of  the  water,  are 
also  much  more  considerable  in  the  west  than  in  the  east.  iCfear  Son- 
derborg,  and  even  near  £iel,  the  deep  water  occasionally  contains  so 
much  salt  that  it  differs  very  little'  from  the  Korth  Sea  water  in  this 
respect,  whilst  near  Lohme,  and  still  more  near  Hela,  the  heaviest  water 
contains  little  more  than  the  average  quantity  of  salt. 

As  regards  the  second  important  condition  of  the  water,  viz,  its  tem- 
peratare,  the  Baltic  shows  the  following  phenomena: 

On  account  of  its  comparative  shallowness,  and  because  it  cannot  ex- 
change its  warmth  with  that  of  the  oceanic  water  through  wide  open 
channels,  the  temperature  of  the  water  of  the  Baltic  will  mainly  be 
regulated  by  the  temperature  of  the  atmosphere,  and  will  in  different 
years  be  more  or  less  dependent  on  the  atmospheric  temperature  of  those 
years.  As  the  water  absorbs  warmth  slowly,  and  likewise  cools  off 
slowly,  the  water  will  grow  warmer  or  cooler  somewhat  later  than  the 
atmosphere,  and  the  deeper  the  water  the  slower  will  be  this  process. 
The  warmth  and  cold  of  tl^  atmosphere  will  be  the  same  in  the  water, 
only  it  will  occur  later  in  point  of  time  and  will  decrease  in  the  direction 
of  the  deep  water. 

The  temperature  of  the  water,  which  is  dependent  on  the  local  tem- 
perature of  the  atmosphere,  is  somewhat  changed  by  the  currents.  The 
cold  water,  which  in  spring  flows  into  the  Baltic  in  enormous  quantities 
from  the  north  and  east,  and  which  is  chiefly  produced  by  the  melting 
of  the  snow,  creates  a  cold  upper  current  flowing  in  a  westerly  direction ; 
and  this  current  delays  the  warming  of  the  water  by  the  atmosphere, 
and  even  tends  to  make  the  atmosphere  cool  (the  cold  days  of  May!). 
The  more  or  less  powerful  undercurrent  from  the  North  Sea  will  com- 
municate to  the  deep  water  in  the  Western  Baltic  the  warmth  of  the 
North  Sea  water.  As  these  undercurrents  are  strongest  in  autumn  and 
winter,  and  as  the  North  Sea  water  ia  warmer  during  those  seasons  than 
the  water  of  the  Baltic,  the  temperature  of  the  deep  water  is  raised  as 
fiftr  as  the  influence  of  these  currents  extends. 

The  observations  relative  to  this  question  made  at  the  different  sta- 
tions show  the  following  result : 
S.  Miss.  59 34 
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Warmth  of  ike  swfaoe  water  {t)(md  the  hattorn  water  {T)iiiiegrce§C. 


StfttUuiB  and  depth  in 

Jaanary. 

Fehroaiy. 

HttlOi. 

ApriL 

M^. 

Jime. 

Jily. 

meters. 

(. 

T. 

t 

T. 

L 

T. 

t 

T. 

t 

T. 

t 

T. 

t 

T 

Sonderlmtg,  depth  96 
meters 

L9 
2.3 

LO 
1.6 

2.2 
3.9 

2.1 
2.1 
3.9 

LO 
L7 

LI 
L4 
LO 

L4 
3.7 

LS 
L8 
L7 

L5 
2.4 

2.0 
2.8 
2.4 

L6 
3.2 

2.0 
8.0 
2.2 

4.8 
6w5 

5.2 
6.0 
5.6 

4.8 

8.8 

4.7 
5.1 
5.8 

8.8 

ia5 

9.8 
9.1 
9.6 

7.5 
5.0 

&4 
7.8 
9.1 

18.9 
15.7 

14.9 
14.6 
l&O 

las 

&4 

14.2 
1L9 
12.6 

15.8 
18L7 

17.7 
16l8 
18.3 

l&O 
6L5 

17.1 
l&f 
16l4 

Kiel  depth  58  meters. 
Wamemiinde,    depth 

18  meters  

Lohme,  depth  36  meters 
Hela,  dep^  42  meters  . 

Stations  and  depth  in 

▲ngnst 
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Tear. 

meters. 

(. 

T. 

t 

T. 

t 

T. 

t. 

T. 

t 

T. 

t 

T. 
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17.0 
1&6 

16.1 
9.1 

17.9 

14.7 
16.2 

15.7 
14.5 
1&6 

14.4 
12.1 

15.7 
14.0 
15^9 

ILl 
12.1 

12.3 
10.4 
1L4 

1L6 
12.5 

12.6 

6w7 
7.8 

6L9 

7.2 
9.8 

7.6 
&8 
6i7 

ao 

2.8 

8.3 
2.5 
2.5 

8.8 
6.0 

8.8 
8.0 
8.8 

a4 

9.6 

9.1 

&5 
9.0 

7  7 

Kiel,  depth  58  meters. . . . 

WamemUnde,  depth  18 

meters 

6.8 
fllO 

Lohme,  depth  36  meters. . 
Hela,  depth  42  meters. . . . 

16 
18 

w7 
.3 

16lO 
16.7 

10.4 
1L8 

6w6 
5.8 

&1 
8.8 

From  an  analysis  of  this  table  it  appears :  1.  The  warmth  of  the 
atmosphere  is  followed  by  the  warmth  of  the  sorfiEiee  water  with  some 
slight  delay,  so  that  in  the  water,  February  is  the  coldest  montJi,  and 
not  January,  as  in  the  atmosphere.  2.  In  the  deep  wat^  the  ioflaenoe 
of  the  atmospheric  warmth  is  delayed,  and  this  is  most  noticeable  in  deep 
water  where  there  are  no  strong  currents,  for  example,  in  the  deep  water 
near  Kiel,  October  is  the  warmest  and  March  the  coldest  month. 

The  spawn  which,  during  the  first  months  of  the  year,  is  by  the  fish 
ejected  in  shallow  water  would  therefore  first  be  in  cold  wat^,  but  would 
soon  find  the  temperature  rising,  whilst  the  spawn  ejected  in  autumn  in 
deep  water  would  find  a  high  temperature  which  would  £ayor  a  rapid 
development. 

In  the  surface  water,  which  in  winter  may  reach  as  low  a  temperature 
as  zero,  and  even  lower,  the  fish  could  not  live,  whilst  in  deep  water 
they  find  warm  places  of  retreat  during  winter. 

We  must  mention  another  important  circumstance  which  is  caused 
by  a  remarkable  quality  of  the  water. 

Like  all  other  bodies,  water  becomes  specifically  heavier  the  colder  it 
gets;  but  in  water  thei*e  is  a  limit  to  this.  When  firesh  water  has  cooled 
down  to  a  temperature  of  4^  it  grows  continually  lighter  until  it  fireezes. 
The  water  having  a  temperature  lower  than  4P^  therefore,  continues  to 
float  above  the  heavy  water  of  4P^  and  the  deep  water  of  deep  fresh- 
water lakes,  consquently,  never  reaches  a  temperature  lower  than  4^. 

This  quality  of  fresh  water  is  somewhat  changed  by  the  salt  contained 
in  the  sea  water,  and  the  extreme  limit  of  density  is  found  in  water 
having  a  low  temperature.  Thus,  water  containing  f  per  cent  salt, 
such  as  is  found  in  the  eastern  portion  of  the  Baltic,  reaches  its  greatest 
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density  at  a  temperature  of  +  2Pj  whilst  water  containing  1}  per  cent, 
salt  would  reach  its  greatest  density  at  a  temperature  of  about  zero. 
Water  containing  2  per  cent,  salt  would  be  heaviest  at  a  temperature  of 
— 1^.1  'y  water  containing  }  per  cent,  salt  freezes  at  a  temperature  of 
about  —  0O.6,  and  IJ  per  cent  at  —  1^,  and  2  per  cent,  at  — 1^.2. 

From  these  figures  the  following  rules  may  be  deduced  as  regards  the 
water  of  the  Baltic :  In  the  eastern  part,  where  the  saltness  of  the  deep 
water  is  not  very  considerable,  the  temperature  will  always  be  above 
zero,  whilst  in  the  western  part  it  may  happen  that  the  water  with  a 
high  degree  of  saltness  and  a  low  temperature  of  the  atmosphere  shows 
a  temi>erature  considerably  below  zero. 

From  this  quality  of  the  water  many  phenomena  may  be  explained. 
If,  for  instance,  the  western  part  of  the  Baltic  in  some  year,  through  the 
influx  of  a  considerable  quantity  of  North  Sea  water,  receives  a  large 
number  of  animal  germs  from  the  North  Sea,  these  may  develop  and 
flourish  for  a  time,  until  the  unfavorable  temperature  of  a  single  winter 
destroys  them ;  so  that  such  animals  cannot  be  permanently  acclima- 
tized in  the  Baltic.  On  the  other  hand,  the  above-mentioned  quality  of 
the  water  will  explain  the  circumstance  that  in  the  northern  and  eastern 
parts  of  the  Baltic,  on  account  of  the  more  favorable  temperature  of  the 
deep  water  containing  but  little  salt,  the  spring  spawning  season,  and 
the  migration  of  the  fish  connected  with  it,  begin  much  earlier  than  in 
the  western  and  southern  parts. 

B.  The  North  Sea. — ^The  conditions  of  saltness,  temperature,  and 
currents  are  entirely  different  from  those  of  the  Baltic.  In  the  North 
Sea  three  parts  may  be  distinguished  by  their  different  depth :  Firsty 
the  southern  and  shallowest  part,  with  a  depth  of  about  35  meters,  con- 
nected witii  the  ocean  by  the  narrow  British  ChanneL  To  this  part 
belong  the  Doggerbank  and  the  coast  waters  of  the  Schleswig-Holstein 
and  Jutland  coasts.  Seoondy  the  central  part,  extending  northward  as 
&r  as  a  line  drawn  from  Peterhead,  in  Scotland,  to  Cape  Skagen  (Jut- 
land), with  a  depth  of  about  100  meters.  Thirdy  the  northern  part,  with 
much  greater  depths.  This  last-mentioned  part  has  free  communica- 
tion with  the  NortJiem  Atlantic.  All  three  parts  meet  in  the  Skagerack, 
and  through  its  waters  are  connected  with  the  Baltic. 

The  North  Sea,  therefore,  freely  mingles  its  waters  with  those  of  the 
Atlantic,  but  the  manner  in  which  this  is  done  differs  in  its  different 
parts.  The  mingling  of  the  waters  takes  place  most  freely  in  the  northern 
part,  but  on  account  of  its  connection  with  the  Baltic,  the  North  Sea 
receives  from  the  former  some  of  its  water  containing  less  salt.  Several 
large  rivers  also  tend  to  decrease  its  saltness,  which  is  therefore  less 
than  that  of  the  Atlantic. 

As  regards  the  saltness  of  the  North  Sea,  we  therefore  arrive  at  the 
following  result:  that  it  is  less  near  the  German  and  Danish  coasts 
where  the  influence  of  the  Baltic  and  the  rivers  is  strongest,  than  in 
the  central  and  northern  parts,  although  the  strong  tide  of  the  North 
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Sea  tends  to  mix  the  waters.    The  following  flgores  are  tJie  lesoltof 
actaal  observations : 


list 


IBUJXD  OF  BTLT. 

Sorfaoe  water: 

Specific  weight 

Per  cent  Bait 

Ik>tt<»m  water: 

Specific  weight 

Per  cent  aaU 

WIT.HgfJtf«HAintX- 

Snrface  water: 
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Per  cent  tudt 

Bottom  water: 

Specific  weight 

Per  cent  salt 

HBUOOUkXD. 

Surface  water: 
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Per  cent  salt 

Bottom  water : 
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Per  cent  salt 
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Surface  water: 
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3.24 

Le235 
8.08 

L0227 
2.97 

L0238 
3.12 

1.0284 
3.0T 

1.0249 
3.28 

L0237 
3.13 

L0230 
8.01 

tOMO 
3.26 

L02«7 
3.24 

LOMl 
8.29 

L0949 
a26 

1.0M7 
3.24 

1.0250 
3.28 

1.0247 
a24 

L0252 
&80 

L0251 
8.29 

1.0249 
8.26 

L0255 
3.84 

1.0261 
3.29 

1.0249 
8.26 

1.0260 
3.41 

1.0261 
8.48 

1.0258 
3.85 

1.0254 
3.83 

L0249 
3.26 

L0261 
3.42 

1.0261 
8.42 

1.0256 
3.85 

L0253 
3.31 

1.0250 
8.28 

1.0256 
8.35 

L0264 
8.46 

L0258 
3.35 

L0253 
3.81 

1.0250 
3.23 

L0256 
3.35 

1.0264 
3.40 

1.0263 
3.45 


L020B 
2.72 


L0266      LOSU 
8.48         183 


1.0871 
3.55 


L0272 
3.66 


L0279 
8.65 


L0280 
a67 


1.0271 
8.55 


1.6272 
3.£i6 


1.0205 
2.09 


L018S 
2.46 


1.0215 
2.82 


L020I 
2.66 


1.9305 
2.09 


The  annnal  average  saltness  is  tlierefore  much  more  nniform  aterefy 
place  above  mentioned  than  in  the  Baltic.  The  occasional  flnctoatiiHiSy 
especially  the  lower  figures,  are  caused  by  a  laige  influx  of  firesh  water, 
and  they  consequently  occur  more  frequently  in  surface  than  in  deep 
water.  If  the  water  at  times  is  heavy,  this  is  a  sign  tliat  water  from  the 
ocean  has  entered  the  Korth  Sea,  whilst  if  it  is  li^t,  it  shows  a  consid- 
erable influx  of  river  or  Baltic  water.  The  same  influences  are  »t  work 
as  regards  the  remarkable  temperature  of  the  Korth  Sea. 

The  southern  part  of  the  Forth  Sea  resemldes  the  Baltic ;  it  is  shallow, 
and  its  nearest  communication  with  the  ocean  is  a  narrow  dianneL  In 
this  part  of  the  North  Sea  the  temperature  of  the  water,  like  that  of  the 
Baltic,  is  controlled  by  the  temperature  of  the  air.  The  only  perceptible 
differences  are  caused  by  the  influx  of  warm  water  from  soutiiem  lati- 
tudes through  the  channel  and  by  water  from  the  rivers  W^er  and 
Elbe,  as  weU  as  by  water  from  the  Baltic,  varying  in  its  temparatore 
according  to  the  seasons,  entering  the  North  Sea. 

The  central  part  receives  water  from  the  south  and  north  at  a  greatly 
varying  temperature  during  the  course  of  the  year.  In  sununer  the 
Rurface  water  coming  fi*om  the  south,  from  rivers  and  ftt)m  the  Battict 
is  warm,  whilst  the  water  from  the  north,  passing  by  and  over  shallow 
places,  is  cold.  In  winter  this  condition  of  things  is  reversed,  as  tlie 
shallow  southern  part  then  grows  cold}  the  same  appliea^to  the  Baltic 
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and  river  water,  whilst  in  the  north  the  branch  of  the  Gulf-stream  which 
enters  the  North  Sea  is  comparatively  warm. 

The  northern  part,  as  far  as  its  temperature  is  concerned,  entirely 
dex)ends  on  the  currents  of  the  ocean,  the  above-mentioned  branch  of 
the  Gulf-stream,  and  a  deep,  cold  under-current  coming  from  the  north. 
Thus  the  distribution  of  warmth  is  constantly  changing  throughout  the 
year ;  as  far  as  the  surface  water  is  concerned,  an  attempt  has  been  made 
to  represent  these  changes  graphically  in  the  small  maps  found  at  the 
end  of  this  pamphlet.  These  maps  have  been  prepared  in  the  following 
manner:  A  large  number  of  observations  made  at  coast  stations  or  on 
board  ships  were  collected  from  diflferent  parts  of  the  Korth  Sea,  and 
from  these  figures  the  average  temperature  has  been  calculated.  All 
points  having  an  equal  average  monthly  temperature  are  connected  by 
a  line.  Blue  indicates  the  lowest  and  scarlet  the  highest  temperature, 
and  the  transitions  from  blue  to  scarlet  are  indicated  by  green,  yellow, 
and  orange  lines.  In  examining  these  maps  the  above  statements  will 
be  found  correct.  In  January  the  water  is  warm*  in  the  north  and  in 
the  extreme  south,  in  the  former  region  on  account  of  the  Gulf-stream, 
and  in  the  latter  on  account  of  the  warm  water  from  southern  latitudes. 
Along  the  German  coast  the  water  is  cold  on  account  of  the  Elbe  and 
Baltic  water.  February  closely  resembles  January ;  and  even  in  March 
the  water  on  our  coast  is  cold.  In  April  this  condition  begins  to  be 
reversed,  and  the  water  on  our  coast  grows  warmerj  in  May  and  June 
the  temperature  of  the  water  is  low.as  far  as  the  Doggerbank,  whilst 
during  these  months  the  shallow  southern  part  and  the  coast  waters, 
which  receive  much  Baltic  and  Elbe  water,  are  much  warmer. 

From  July  to  September  the  water  keeps  warm  in  the  southern  and 
southwestern  parts  of  the  North  Sea,  a  circumstance  well  known  in  our 
North  Sea  watering  places,  which  are  frequented  till  far  into  September. 
In  October  the  water  begins  to  cool  off,  beginning  at  the  Baltic,  and 
continues  to  grow  cooler  during  November  and  December. 

These  graphic  representations  are,  of  course,  only  in  the  nature  of  a 
first  attempt,  which  will  have  to  be  improved  and  supplemented  by 
future  observations,  especially  in  deep  water  5  but  even  the  little  we 
know  regarding  these  changes  in  the  temperature  of  the  water  is  sufS- 
cient  to  show  that  they  must  exercise  a  decided  influence  on  the  migra- 
tion and  life  of  the  fish.  The  apx>earance  of  the  herring  first  in  the 
north,  then  gradually  farther  south,  the  wealth  of  fish  near  the  Dogger- 
bank,  which  is  washed  by  cold  water  during  the  months  of  April,  May, 
and  June,  are  hints  pointing  to  the  intimate  connection  existing  between 
the  temperature  of  the  sea  and  its  animal  life. 

To  further  investigate  this  connection  should  be  the  first  object  of 
scientists  during  the  next  few  years  j  and  practical  fishermen  can  greatly 
aid  in  solving  the  problem,  if  they  will  watch  those  natural  conditions 
which  either  rewarded  their  toil  by  rich  hauls  of  fish,  or  which  failed  to 
erown  their  most  earnest  endeavors  with  success. 

G.  KAESTBN, 
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B-— SCIENTIFIC  INVESTIGATIONS  UPON  THE  FISHES  PROF- 
ITABLE TO  THE  FISHERIES. 

How  can  we  explain  the  circnmstance  that  our  knowledge  of  the  many 
salt-water  fishes  which  form  the  chief  support  of  our  fishermen  on  tiie 
coasts  of  the  Baltic  and  the  North  Sea  is  exceedingly  limited,  in  spite 
of  the  fact  that  for  several  centuries  millions  of  these  fish  have  been 
caught  by  experienced  fishermen,  and  that  one  generation  of  fishermen 
has  transmitted  to  the  other  all  they  had  either  heard  concerning  these 
fish  or  had  themselves  observed  f 

We  believe  that  our  fishermen  are  acquainted  with  ihe  nature  and 
life  of  their  fish  as  far  as  their  eyes  and  instruments,  as  well  as  their 
education  and  the  age  in  which  they  live,  will  permit. 

If  we  wish  to  go  beyond  the  very  considerable  and  important  knowl- 
edge of  the  fishermen,  as  regards  the  nature  and  conditions  of  life  of 
food-fish,  we  must  use  other  means.  We  must  investigate  fish  with  all 
the  means  which  science  places  at  our  command.  We  must  not  be  sat- 
isfied with  observing  fish  at  those  seasons  when  fishermen  are  catching 
them  for  the  market,  but  we  should  follow  them  at  all  seasons,  and  care- 
fully examine  them  at  all  stages  of  their  life.  When  the  fish  no  longer 
congregate  for  the  purpose  of  spawning,  we  must,  with  suitable  instm- 
ments,  hunt  them  up  in  their  retreats.  We  must  find  out  their  spawn- 
ing places  and  endeavor  to  ascertain  what  peculiarities  attract  the  fish 
to  these  places  during  the  spawning  season.  We  must  not  rest  satisfied 
with  knowing  various  outward  characteristics,  but  we  must  study  the  in- 
ternal structure  of  every  species  of  fish;  we  must  dissect  their  stomachs 
and  entrails  to  see  what  kind  of  food  they  use. 

In  order  to  learn  the  internal  structure  of  fish  it  is  not  sufficient  to 
dissect  them  with  knife  and  scissors,  but  every  portion  of  their  organism, 
even  their  eggs  during  the  time  that  the  young  fish  develop  in  them, 
should  be  examined  under  powerful  microscopes. 

The  use  of  all  these  means  for  entering  the  mysterious  life  of  fish  has 
to  be  learned  just  as  much  as  fishing.  Practical  fishing  and  the  scien- 
tific investigation  of  fish  have  their  own  peculiar  difficulties,  and  a  special 
talent  is  required  for  each. 

The  highest  aim  of  the  trained  ichthyologist  is  to  learn  to  know  as 
thoroughly  as  possible  the  nature  and  mode  of  life  of  fish.  He  rejoices 
whenever  his  labor  is  rewarded  by  an  increase  of  knowledge,  and  he 
values  these  achievements  higher  than  any  other  result  of  his  observa- 
tions. By  making  his  observations  known  to  others  he  gladly  increases 
the  pleasure  and  profits  of  his  fellow-beings. 

The  more  thorough  the  knowledge  of  the  ichthyologist,  and  the  fiEirther 
lie  advances  in  it,  the  greater  will  be  the  profit  which  the  practical  fish- 
erman will  derive  from  his  teachings.  No  intelligent  fisherman  of  oar 
day  would  therefore  do  without  the  scientific  ichthyologists 

Experienced  fishermen  who  have  recognized  the  value  of  scientific 
investigations  for  their  trade,  who  appreciate  such  investigations,  and 
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\rbo  liavo  a  keen  eye  for  the  life  of  fish,  are  the  best  aids  to  the  scien- 
tific investigator. 

People  who  wisU  to  communicate  to  each  other  details  of  one  and  the 
same  snbject  must  converse  in  a  laDgnage  which  both  of  them  under- 
stand. 

Tfie  ichthyologist  will  quicker  learn  the  language  of  the  fisherman 
than  the  fisherman  the  language  of  the  ichthyologist,  for  the  latter  will 
speak  of  matters  connected  with  the  life  of  fish  which  the  fisherman 
either  does  not  know  at  all,  or  very  imperfectly,  because  he  knows  the 
fish  only  by  the  various  characteristics  exhibited  by  them  during  the 
fishing  season,  and  by  their  fiavor  and  market  price.  The  fisherman, 
however,  can  easily  understand  everything  in  the  language  of  the  ich- 
thyologist which  is  necessary  for  aiding  the  latter  in  his  endeavors  to 
gain  an  insight  into  the  life  of  fish,  provided  the  scientist  makes  his  de- 
scriptions of  the  fish  of  such  a  nature  that  a  practical  man,  without  any 
higher  education,  can  easily  understand  them.  We  will  make  this  at- 
tempt by  giving  some  information  regarding  the  nature  and  mode  of 
life  of  the  herring.  What  we  are  going  to  say  will  not  have  as  its  im- 
mediate consequence  a  considerable  increase  in  the  number  of  fish  caught 
\sj  the  fishermen  or  higher  market  prices;  but  we  are  of  opinion  that 
every  fisherman  who  is  proud  of  his  trade,  and  who  takes  pleasure  in 
it,  wiU  gladly  embrace  every  opportunity  of  becoming  better  acquainted 
with  that  class  of  animals  with  which  he  comes  in  constant  contact,  and 
which  are  the  support  of  hunself  and  his  family.  By  all  new  informa- 
tion regarding  them  his  attention  to  their  life  and  its  various  phenomena 
becomes  sharpened.  He  leanis  to  observe  them  from  new  points  of  view, 
of  which  he  had  never  thought  before,  and  thereby  he  gains  a  firmer 
basis  for  a  better  and  more  profitable  way  of  carrying  on  his  trade. 

1. — OBSEBVATIONS  on  THE  STETJCTUEB  OP  THE  HEBBING. 

The  herring  is  a  good  swimmer,  and,  like  all  fish  having  a  broad  back, 
can  move  forward  very  rapidly.    This  broad  back  ^<*-  ^—ste^i^  qf  a  uning. 
is  produced  by  the  thick  masses  of  fiesh  on  both 
sides  of  the  body,  which  are  separated  by  the  back- 
bone and  the  ribs.    In  Fig.  I  these  masses  of  fiesh 
and  the  large  side-musdes  are  shown  cut  across. 
Every  side-muscle  consists  of  two  portions,  an  up-  j 
per  one  (oM)  and  a  lower  one  (uM),  composed 
of  fine  fibers,  which  can  easily  be  observed  in  eat- 
in  g  a  smoked  herring.    These  fibers  exercise  col- 
lectively the  strong  motive  power  which  the  her-    5.  We  artery  miderBeath 

ring  exercises  when  swimming.    If  the  fibers  of*'*?  ^4^»*"®J.  ^'  $i?»»**«»i 

^,       ,    ^^    .,  ,  ,.,.,,,  ^  tube  iGd.  ovaries  ;oM,  upper 

the  left  side-muscle  are  shortened,  the  back  part  of  port*«»  oi,the  large  Sde-mua. 

^i_       i_    J      i_       J      .  1      ^1       ••   /»^         -..,../..,      cle;  u  M,  lower  portion  of  the 

the  body  bends  towards  the  left;  whilst  if  theiArge8ide'mu8cie;KjkidiieyB; 
right  side-muscle  is  shortened,  the  back  part  of  ining"?iaddJ?™*^'  *^^™' 
the  body  bends  towards  the  right    And  if  these  bending  movements 
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follow  each  other  in  rapid  alternation  they  impd  the  body  f(»^ardy  Jb0I 
as  a  boat  is  propelled  by  an  oar  turned  rip^ht  and  left  at  its  stem. 

The  fins  aid  bot  Mttto  in  pro- 
pelling the  body  oi  the  fish. 
Their  chief  object  is  to  keep  the 
back  upward,  and  to  give  to  the 
body  the  direction  which  it  is  to 
follow.  The  herring  has  two 
pectoral  fins  (Fig.  II,  Br),  two 
ventral  fins  (Ban),  one  dorsal  fin 
(B),  one  anal  fin  (A),  and  one 
caudal  fin  (Sch),  whose  lower 
lobe  is  somewhat  longer  than 
the  upper  one.  The  skin  of  the 
fins  is  extaided  between  the 
thin  bones,  termed  the  rays  of 
the  fins,  at  whose  roots  thoe 
are  small  muscles,  by  means  of 
which  the  fins  can  be  moved. 
Every  fin  has  its  certain  num- 
ber of  rays.  The  scales  of  the 
herring  adhere  to  the  skin  so 
loosely  that  in  hauling  in  the  net 
they  come  oflf  vay  easily.  Hie 
opercles  or  gill-covers  at  the 
sides  of  the  head,  back  of  and 
below  the  eyes,  are  altematdy 
opened  and  closed  by  the  fldi, 
in  order  to  draw  in  water  to 
breathing  through  the  mouth 
over  the  gills  to  be  discharged 
through  the  gill-opening.  Each 
opercle  or  gill-cover  consists  of 
four  bony  plates.  In  Fig.  n 
these  are  marked  1, 2, 3, 4.  Hie 
folds  of  the  herring  differ  in 
shape  fh>m  those  of  the  sprat 
(Figs,  n  and  III).  Below  there 
is  joined  to  the  third  and  fourth 
plates  a  skin  or  membrane  kept 
extended  by  means  of  small 
bones  (the  gill  or  branchiostegal 
rays,  Kh,  in  Fig.  II},  which  con- 
tributes towards  making  the 
covering  of  the  gills  fit  closdy. 
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The  herring  has  four  pairs  of  gill-arches  (Fig.  lY,  B.)   To  these  are 
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fastened  at  tbe  back  two  rows  of  gri&tly  gill-leaflets  (Fig.  IV,  B),  which 
are  covered  with  so  thiu  a  skiu  that  in  the  live  fish  they  look  dark  red 
from  the  blood  passing  through  them. 

*5        Fxo.  rv.— TA*  arch  o/.agill  of  the  herring  {naiurdl  rw). 


I 


I 

I 

M 


A,  lesres  of  tho  gtllii  (Mood  ml  in  liv«  ni<h) ;  B,  trch 
of  tbe  gill*  i  C,  gUt-rakm  or  alcuder  appendage*  on  the 
anterior  bolder  of  the  arch. 

Tio.  Y.—Tht  gfUt  of  a  herring  (nalurat  titt). 


12 


If 
J? 
il 

e  >»  A,  arch  of  the  kAIa;  B,  the  anterior  border  of  tbe 

•9  gille,  garnished  with  the  rows  of  pll-ralcers ;  0,  leavra 

*;;  «  of  the  gills.    The  tube  protruding  between  the  foar 
rows  of  leaves  is  the  beginning  of  the  cesophagns. 


In   front   theFio.vi.-.par«o/f*«  a«* 

of  the  giU  c 

(magniHed  i 
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H 
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arches  of  the  giUs   f^^'Cti^' 

have  a  dense  row 

of  slender  append- 

ages,  technically 

called   gill-rakers, 

on  each  side  of 

them  (Fig.  IV,  C; 

Fig.  V,B,  and  Fig. 

VI,  C.)  All  water 
which  the  herring  takes  in  its  mouth  to  let  it  flow 
out  again  over  the  gills  in  breathing  must  pass 
through  the  fine  grating  formed  by  these  spinous 
points.  By  this  process  all  small  animals  which, 
with  the  water,  enter  the  mouth  and  gill-cavity  are 
retained  in  it,  and  accumulate  till  they  are  swallowed. 
This  enables  the  herring,  whenever  the  water  is  (}»iood7^un  the  ure  finh).- 

^'  B,  part  of  the  arch  ol  the 

full  of  small  life,  to  fill  its  stomach  in  a  short  time  giiis;C,giii-raker» covered 
with  thousands  of  them.    In  February,  1872, 1  found  ^     *"'  *    *** 
in  the  stomach  of  one  herring  15,000  small  crustaceans,  in  another 
19,000,  and  in  a  third  one  even  60,000.   These  small  crustaceans  are  only 
about  1  milhmeter  long.    Fig.  VII  shows  one  of  these  crustaceans  mag 


Ai  leaves   of   the    gills 


Digitized  by  VjOOQlC 


638     REPORT   OF   COMMISSIONER   OP  FISH   AND   FISHERIES.       [14] 

nified  50  times.  These  crustaceans  are  the  best  food  for  herrings  and 
sprats.  By  feeding  on  them  they  become  fatter  and  get  a  better  flaTor 
than  from  any  other  food.  Whenever  herrings  feed  on  these  cmsta- 
ceans  their  excrements  have  a  reddish  color ;  when  they  eat  many  small 
worms  they  are  yellowish,  and  of  a  dark  color  when  the  herrings  feed 
chiefly  on  floating  snails  or  mussels.  In  the  abdominal  cavity  of  folly 
grown  herrings  the  sexual  organs^  the  ovaria,  and  spermaries  take  up 
the  largest  room  (Fig.  YIII).    As  soon  as  the  eggs  and  milt  are  folly 

"i*^  Fro.  VIL^^A  MoIt  eruttaemn  {Temora  lon- 

H  3  fficormt),  from  the  Bay  of  Kiel,  nuwLnifl<Bd 

S  g*  SO  times.  Below  it  is  given  in  its  nfttnml 

-S*  siae. 


Fio.    IX.— J.   tptrmatoxoan  Fio.    X.— H#rniV 

{tTwnthemm)  qftJuktrring,  <99^  nmimnl  mm 

magnified  376  times.  (IIFqib  the  ScUiii 

^  stickiiiK  to  .--^ 

6> ST^ 


i'sj  matured  they  pass  from  their  en- 
8|  •  velopes  through  a  narrow  tube 
1  '^  toward  an  opening  which  is  im- 
.s  1 1  mediately  back  of  the  anus  (Fig. 
pq  |l  VIII,  F).    In  spawning  the  milt- 
S^tS  ersswimby  the  side  of  the  spawn- , 
^J|  ers  and  emit  their  milt.    Whilst 
1 1  the  eggs,  after  havingbeen  emit- 
ted, sink  down  in  the  water,  the  fine  thread-like  particles,  spermatozoa,  of 
which  the  milt  is  comxK>sed  (Fig.  IX),  enter  the  eggs  and  cause  the  devel- 
opment of  the  little  fish  from  the  egg  to  commence.    As  soon  as  the  eggs 
of  the  herring  meet  with  plants  or  touch  the  bottom  they  adhere  by  means 
of  a  sticky  substance  which  covers  them  (Fig.  X).   Between  the  two  sexual 
organs  lies  the  intestinal  canal  (Fig.  YIU  and  Fig.  XI,  A).  It  starts  from 
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the  stomach  (Fig.  XI,  D),  at  whose  back  there  are  hollow  tabes  (Fig.  YIII 
and  Fig.  XI,  £)  which,  when  food  is  plentiful,  are  filled  with  a  fatty  jaice. 
In  front  of  the  stomach  there  is  a  short  and  wide  cavity  (Fig.  XI,  F). 

Fio.  Xl.—EntraUi  of  the  herring. 


A,  intesttaal  canal;  B,  air-pftusage  between  stomach  and  swimming-bladder;  C,  gilla;  D,  stomach;  E, 
appendages  of  the  stomach;  F,  cBsophagus;  G,  swimming-bladder. 

From  the  stomach  a  tnbe,  the  pneamatic  dnct  (Fig.  XI,  B),  passes  to  the 
swimming-bladder  (Fig.  VIII  and  Fig.  XI,  G),  which  shines  like  silver, 
and  has  the  shape  of  a  spindle.  On  either  side  of  the  swinmiing-bladder 
are  the  kidneys  (Fig.  I,  K),  and  between  these  and  close  below  the  spine 
there  is  a  large  blood-vessel  (Fig.  I,  B)  in  which  a  large  portion  of  the 
blood  which  has  passed  through  the  gills  is  conveyed  to  the  lower  part 
of  the  body. 

2.— On  the  diffebences  between  the  sea-hebbinq  and  the 

COAST-HEBBINa. 

The  opinion  that  the  herrings  come  to  our  shores  trom  the  northern 
seas,  and  that  all  which  are  not  either  devoured  by  other  fish  or  are 
canght  by  fishermen  return  to  those  seas  after  the  spawning  season  is 
over,  cannot  be  correct,  because  the  different  parts  of  the  ocean  are  in- 
habited by  herrings  differing  in  shape  and  size. 

The  herrings  which  are  caught  in  the  North  Sea  and  in  the  Baltic  have 
grown  up  in  those  seas.  They  may  be  divided  into  two  varieties,  the 
coast-herring  and  the  sea-herring.  The  coast-herring  of  the  Baltic 
spawns  in  spring  in  the  shallow  coast  waters,  where  the  bottom  is  cov- 
ered with  a  rich  vegetation.  The  sea-herring  spawns  in  deep  water,  and 
its  principal  habitation  is  the  North  Sea.  The  sea-herriug  of  the  Baltic 
spawns  at  a  depth  of  4  to  5  meters. 

Sea-herrings  only  make  their  appearance  a  short  time  before  the 
spawning  season,  as  migratory  fish,  coming  in  dense  schools,  and  soon 
afterwards  disappear  again. 

Coast-herrings,  on  the  other  hand,  stay  near  the  coast  all  the  year 
round,  in  greater  or  smaller  numbers.  In  placing  a  coas^herring  by  the 
side  of  a  sea-herring  (both  being  of  the  same  length),  the  fore  part  of  the 
body  of  the  sea-herring  appears  longer  and  more  slender  (Fig.  XII)  than 


Digitized  by  VjOOQlC 


540     REPORT   OP   COMMISSIONER   OP  PISH   AND   FISHERIES.     [IG] 

the  fore  part  of  the  body  of  the  coast-herring  (Fig.  XTII),  becaoae  in 
the  latter  the  dorsal  flu  (D)  extends  a  little  farther  forward  than  in  the 
sea-herring. 
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3.— The  diffebsnt  aoes  of  the  hesbinq. 

Wben  Hie  young  herring  leaves  the  egg  it  does  not  have  the  shape  of 
an  old  herring;  it  is  much  more  slender  than  the  old  herring  (Pig.  XIV) 
and  almost  as  thin  as  a  ribbon.  Its  dorsal  fin  is  proportionately  long, 
and  is  placed  far 
back.  At  this 
stageofits  life  the 
herring  may  be 
said  to  be  a  larva. 
The  fish  retains 
thisshapenntilits 
length  exceeds  30 
to  10  millimeters. 
As  soon  as  the 
sexoal  organs  be- 

£rin  to  crow  rap-  *  ^^®  npper  teare  shows  the  oatline  of  a  sprinff-heninR  Unr»  from  the 

^  ^     .        . .       Sehlei,  magnifled  twice.    The  lower  flsure  shows  the  oatlme  of  an  Antamn- 

i  d  1 V  9  indicating  henlng  laira  from  the  Bay  ot  Eoherarortle,  magnified  twice.    The  lines  be- 

,     *'  '  .         i.  tween  the  two  figures  show  the  natural  sise. 

the  approach  of 

the  spawning  season,  other  changes  in  the  Idhape  of  the  body  can  be 

noticed. 

The  sexual  organs  of  small  herring^  measuring  less  than  210  milli- 
meters in  the  Bay  of  Eael,  are  but  little  developed.  In  herrings  meas- 
uring 210  to  290  millimeters  in  length,  the  sexual  organs  grow  firom 
October  till  the  spawning  season  in  spring. 

As  the  spermaries  grow  faster  fh)m  October  to  December  than  the 
ovaries,  the  male  herrings  are  during  these  months  thicker  than 
the  female  ones,  whilst  from  January  to  April  the  female  herrings  look 
thicker,  because  during  that  period  their  ovaries  increase  more  rapidly 
than  the  spermaries  of  the  male  fish. 

When  the  spawn  and  the  spermatozoa  approach  maturity,  the  her- 
rings decrease  in  size  as  their  quantity  of  fat  diminishes,  although  even 
then  we  occasionally  find  herrings  which  in  spite  of  the  strong  develop- 
ment contain  a  large  quantity  of  fisit. 

In  April  the  larger  herrings  whose  spawn  and  milt  have  been  fully 
matured  generally  leave  the  Bay  of  Kiel  and  go  into  the  shallow  brackish 
waters  of  the  Schlei,  and  their  places  in  the  Bay  of  Kiel  are  occupied 
by  smaller  herrings,  measuring  less  than  200  millimeters  in  length. 

The  Schl^  herring  which  is  caught  in  spring  is  therefore  not  a  differ- 
ent race  from  the  Kiel  herring,  but  simply  a  fully-matured  herring  of 
the  kind  found  along  the  whole  eastern  coast  of  Schleswig-Holstein. 
In  tills  Schleswig-Holstein  race  of  coast  herring  the  ibllowing  stages  of 
age  and  size  may  be  distinguished : 

1.  The  larval  form,  measuring  at  most  40  millimeters  in  length  (Fig. 
XIY).  It  is  much  more  slender  than  the  juvenile  form  of  the  herring. 
A  larva  measuring  33  millimeters  in  length  is  only  2  millimeters  high, 
whilst  the  height  of  a  herring  which  has  already  assumed  its  juvenile 
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form  when  inea9imDg  40  millimeters^  is  6  to  7  millimeters.  The  larv» 
are  transparent.  The  juvenile  form  has  transparent  scales  glittering 
like  silver. 

2.  The  young  form,  measuring  40  to  1^  millimeters  in  length.  It  2^- 
pears  in  the  Bay  of  Kiel  in  autumn  and  winter,  whilst  in  the  Sdilei  it  is 
found  all  the  year  round,  but  prinoix>ally  from  July  to  January. 

3.  The  middle  form,  measuring  120  to  140  millimeters  in  length.  At 
this  age  the  herrings  are  generally  very  fat  The  sexual  organs  are  as 
yet  undeveloped.  Herrings  of  this  shape  and  size  are  fiiequently  caogfat 
in  the  bays  of  Kid  and  Eckemforde  in  March  and  April,  and  often  in 
February.  They  compose  more  than  half  the  number  of  all  the  heriiDgs 
caught  in  these  bays. 

4.  The  sexuaUy  mature  form,  measuring  210  to  290  millimeters  in 
leugth.  Herrings  of  this  shape  and  size  are  found  all  through  the  winter 
in  the  bays  of  Kiel  and  Eckemforde.  Towards  the  end  of  March  th^ 
disappear  and  go  to  the  SchleL 

In  the  Kattegat  along  the  Swedish  coast  the  smallest  fully-matured 
herring  measure  200  to  210  millimeters  in  length.  '  In  the  North  Sea  on 
the  coast  of  Scotland  tiiey  measure  215,  and  on  the  west  cbast  of  Nwway 
225  millimeters. 

It  is  probable  that  the  herring  does  not  reach  its  Ml  size  till  its  fourth 
year,  but  the  observations  made  hitherto  have  not  yet  led  to  any  abso- 
lutely certain  result. 

As  soon  as  the  herring  has  entered  its  juvenile  age,  the  numb^  of 
rays  in  all  its  fins  (excepting  the  anal  fin)  does  not  chmge  any  more. 
At  that  period  the  pectoral  fin  has  17  rays,  the  ventral  fin  9,  and  the 
dorsal  fin  19.  After  the  juvenile  age  has  been  reached  the  positions  of 
the  dorsal  and  anal  fins  and  of  the  anus  do  not  change  any  more,  but  re- 
main henceforth  at  a  comparatively  uniform  distance  fix>m  the  point  of 
the  lower  jaw. 

The  length  of  the  head,  however,  and  the  height  and  breadth  of  tbe 
body  do  not  hold  a  fixed  relation  to  the  length  of  the  whole  body, 
but  change  with  its  size.  Thus  the  length  of  the  head  increases  witii 
comparative  suddenness,  when  the  herring  leaving  its  larva  period 
enters  the  juvenile  period.  But  the  growth  of  the  head  in  length  re- 
mains behind  the  growth  of  the  body,  after  the  body  of  the  young  her- 
ring has  exceeded  a  length  of  70  millimeters. 

The  large  and  fat  yellowish  herring,  measuring  210  to  290  mfllimeters, 
which  in  autumn  are  caught  in  drag-nets  near  Korsor  (Denmark),  belong 
to  the  variety  of  sea-herrings.  They  spawn  in  autumn  probably  near  tiie 
coast  of  Langeland. 

The  so-called  "  Bund-gam '^  or  "Eeusen"  herriog  of  Kors5r,  whieh 
measure  150  to  200  millimeters,  have  in  autunm  but  little  devdoped 
sexual  organs  and  a  blue  color,  and  are  more  slender  and  thinn^,  and 
do  not  possess  the  delicate  fiavor  of  the  M  herrings  caught  in  the  \ 
waters.    They  belong  to  the  coast  herrings. 
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4  What  causes  the  hebbinos  to  uigbatb  and  to  gatheb  in 

schools! 

Profitable  herring  fisheries  can  only  be  carried  on  in  places  where  the 
herrings  gather  in  schools. 

In  February,  1872,  240,000  herrings  were  caught  every  day  in  seines 
in  the  inner  Bay  of  Kiel.  To  take  so  many  fish  out  of  the  water  in  one 
day  would  have  been  an  impossibility  if  they  had  been  scattered  over 
the  whole  bay;  for  even  the  largest  seine  is  small  compared  with  the 
area  of  the  Bay  of  Kiel. 

The  principsd  causes  why  the  scattered  herrings  gather  in  schools  and 
migrate  to  certain  parts  are  the  desire  for  food  and  the  desire  to  propa- 
gate the  species. 

The  herrings  which  live  outside  the  bays  of  Kiel  and  Eckemforde  and 
the  Schlei  cannot  know  whether  they  will  find  sufficient  food  in  these 
bays,  not  even  when  they  have  been  there  during  their  early  youth; 
but  they  enter  these  bays,  gradually  proceeding  towards  the  inner  parts, 
because  there  they  find  more  food  than  outside.  Whenever  these  bays 
contain  a  great  quantity  of  good  food  as,  for  example,  in  February  and 
March,  1872,  when  the  waters  of  the  Bay  of  Kiel  were  literally  swarm- 
ing with  small  crustaceans  (Fig.  Vll),  an  unusually  large  number  of 
herrings  will  enter  the  bay.  So  many  herrings  had  not  been  caught 
before  in  the  Bay  of  Kiel  within  the  memory  of  the  oldest  inhabitant 
as  were  taken  during  the  winter  of  1871-^72.  During  the  same  period 
an  extraordinarily  large  number  of  large  codfish  were  also  caught.  The 
codfish  followed  the  schools  of  herrings,  and  feeding  on  them  soon  grew 
large  and  fat. 

The  second  cause  why  the  herrings  gather  in  schools  is  the  desire  to 
propagate  the  species.  The  rapid  growth  of  the  sexual  organs  must 
necessarily  awaken  hitherto  unknown  desires  which  mutually  draw  the 
milters  and  spawners  together,  and  keep  them  near  each  other  even 
after  the  desire  for  food  no  longer  unites  them. 

In  the  Western  Baltic  the  mature  herrings  gather  in  spring,  especially 
in  shallow  places  where  the  bottom  is  covered  with  sea- weeds  and  other 
plants,  and  where  the  water  contains  but  little  salt  and  is  easily  warmed 
by  the  rays  of  the  sun. 

It  would  be  a  mistake  to  suppose  that  the  herrings  go  into  these 
waters  because  they  have  some  knowledge  of  their  condition,  and  be- 
cause they  think  that  they  are  best  suited  for  receiving  and  developing 
the  spawn.  Without  having  the  slighest  knowledge  of  the  purpose  of 
their  gathering,  they  nevertheless  gather  in  schools,  because  they  are 
all  animated  by  the  same  desires  and  instincts. 

It  is  probable  that  at  the  time  when  the  sexual  organs  approach 
maturity,  the  less  degree  of  saltness  and  the  greater  warmth  of  the 
shallow  coast  waters  is  pleasanter  for  them  than  the  cold  and  strong  salt- 
ness of  the  deep  waters ;  and  they  consequently  swim  in  the  direction  in 
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which  the  saltuess  decreases  and  the  warmth  increases,  and  pnisoe  their 
course  until  they  finally  meet  at  the  time  when  the  spawn  and  milt  are 
fully  matured^  in  places  which  resemble  their  own  birth-places. 

As  soon  as  the  sexual  organs  have  been  emptied,  the  desire  which  led 
the  herrings  of  both  sexes  to  the  spawning-idaces  dies  out.  The  large 
schools  do  not  •x>ermanent]y  find  sufScient  food  in  these  confined  waters. 
The  desire  for  food  therefore  compels  them  to  scatter  again.  Swimming 
hither  and  thither  in  search  of  food,  they  find  more  towards  the  open 
sea  than  in  the  direction  of  the  coast,  because  most  of  the  small  marine 
animals  (crustaceans,  &c.)  on  which  the  herrings  feed  could  increase 
and  develop  more  undisturbedly  in  the  open  sea,  as  long  as  the  whole 
host  of  their  inveterate  enemies  (the  herrings)  staid  in  the  bays. 

Not  only  old,  fiilly-grown  herrings,  but  also  the  young  ones  migrate. 
From  the  Schlei  many  young  herrings,  measuring  only  60  to  70  milli- 
meters, go  to  the  Baltic  in  August. 

The  migration  of  the  herrings  firom  the  open  sea  into  the  bays  and 
back  again  to  the  open  sea  is  a  meana  employed  by  nature  in  order  to 
raise  large  numbers  of  fish;  for  because  the  herrings  wander,  tliey 
always  have  plenty  of  food ;  and  their  migrations  are  generally  brought 
about  by  the  fact  that  they  continue  to  swim  in  that  direction  where 
they  find  the  most  food. 

TV  hen  the  herrings  come  from  the  open  sea  into  our  bays,  and  Bie 
caught,  they  furnish  us  with  healthy  food  which  has  been  formed  by 
small  marine  animals,  which,  without  the  herrings,  would  be  of  no  use 
whatever  to  us. 

In  the  Western  Baltic  there  are  two  seasons  of  the  year  when  herrings 
spawn,  namely,  spring  and  autumn. 

In  the  Schlei  most  herrings  spawn  in  April  and  May,  and  bat  few  of 
them  in  March  and  June. 

In  the  Kattegat  the  herrings  likewise  spawn  in  March,  April,  and 
May,  whilst  on  the  west  coast  of  Norway  they  spawn  as  eariy  as  Feb- 
ruary and  March. 

The  herrings  which  spawn  in  autumn  are  not  the  same  which  have 
spawned  in  spring. 

Autumn  spawn  is  ejected  by  the  herrings  in  the  western  and  eastmi 
parts  of  the  Baltic  from  September  to  November. 

The  herrings  which  reach  their  maturity  in  autumn  spawn  in  deeper 
waters  than  those  which  spawn  in  spring.  As  in  autumn  the  water  is 
warmer  in  the  deep  places  than  near  the  surface,  it  is  probable  that  the 
ftilly  matured  herrings  which  spawn  in  autumn  are,  just  like  those  which 
spawn  in  spring,  comi>elled  to  congregate  in  deeper  waters  by  the  differ- 
ence of  temperature  in  the  different  depths  of  water. 

In  the  western  part  of  the  Baltic  the  saltness  of  the  water  incn^ases 
the  deeper  we  go.  The  autumn  spawn,  therefore,  is  developed  in  mndi 
Salter  water  than  the  spring  spawn  which  has  been  deposited  in  shaDow 
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brackish  bays.  The  eggs  of  the  herring  can  stand  a  great  difference  of 
degree  of  saltness. 

In  the  North  Sea  they  develop  in  water  whose  percentage  of  saltness 
is  3.5,  on  the  eastern  coast  of  Biigen  in  water  containing  0.8  per  cent, 
of  salt,  and  on  the  coasts  of  Prussia  and  Scotland  in  water  having  an 
even  smaller  percentage  of  saltness. 

In  the  northern  part  of  the  I^orth  Sea  the  herrings  which  spawn  in 
antamn  reach  maturity  much  sooner  than  in  the  southern  part.  On  the 
east  coast  of  Scotland  they  spawn  as  eaaAy  as  July  and  August,  on  the 
east  coast  of  England  in  September  and  October,  and  in  the  neighbor- 
hood of  the  Channel  even  late  in  autumn. 

The  autumn  eggs  are  generally  deposited  in  warmer  water  than  the 
spring  eggs ;  but  whilst  the  young  spring  herrings  grow  up  with  in- 
creasing warmth  of  the  water,  the  autumn  herrings  develop  in  water 
whose  warmth  is  decrea^ng. 

The  herring  ^gs  can  stand  a  great  difference  of  temperature.  Their 
development  is  hot  interrupted  when  they  are  cooled  off  by  a  tempera- 
ture c^proaching  zero,  nor  by  a  temperature  rising  as  high  as  15^  G. 
In  cold  water  their  development  is  slower  than  in  warm  water.  With 
a  temperature  of  3^.5  the  young  Baltic  herring  leaves  the  egg  after 
forty  days,  at  7^  to  8^  in  fifteen  days,  1(P  to  11^  in  eleven  days,  and  with 
a  still  higher  temi>erature  in  six  to  eight  days. 

The  development  of  eggs  which  have  been  laid  in  November  or  De- 
cember, therefore,  generally  takes  somewhat  longer  than  the  develop- 
ment of  eggs  laid  in  spring.  This  explains  the  circumstance  why  the 
larv»  which  have  come  from  November  or  December  eggs  do  not  have 
the  same  length  in  April  as  the  larvsd  which  have  come  from  the  Octo- 
ber spawn. 

Autumn  larvsB  from  the  Bay  of  Eckemforde  (Fig.  XIV,  lower  figure) 
differ  from  spring  larvae  from  the  Schlei  (Fig.  XIV,  upper  figure)  in  the 
following  particulars :  In  the  autumn  larvsD  the  ventral  fins  do  not  be- 
gin to  appear  until  they  have  reached  a  length  of  33  to  34  millimeters, 
whilst  in  spring  larvsD  they  appear  when  the  little  fish  are  only  2a  to  20 
millimeters  long. 

The  autumn  larvse  have  comparatively  smaller  heads  than  the  spring 
larvse ;  they  do  not  leave  the  larva  stage  until  they  have  reached  a 
length  of  at  least  44  millimeters,  and  even  when  they  measure  CO  milli- 
meters they  are  frequently  not  yet  fully  covered  with  scales. 

6.— COHPARISON  OP  THE  HEEBINO  AND  THE  SPEAT. 

The  i^rat  resembles  a  herring  of  the  same  length  to  such  a  degree 
that  a  i>erson  who  is  not  thoroughly  acquainted  with  the  differences  be- 
tween the  two  kinds  of  fish  cannot  easily  distinguish  the  one  from  the 
oilier. 

In  carefully  comparing  tbe  two  we  shall  find  the  following  differences 
(Fig.  m  and  Fig.  XTTI) : 

8.  Miss.  59 35  ^  , 
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The  shape  of  the  body  of  the  herring  is  more  slender,  whilst  the  sprat 
is  thickset.  Corresponding  with  this  the  height  of  body  is,  in  propordmi 
to  the  length,  greater  in  the  sprat  than  in  the  herring.  And  this  hdght 
is  greater  in  the  sprat  from  the  point  of  the  head  to  the  root  of  the 
candal  fin. 

The  side-length  of  the  head  is  aboat  the  same  in  botii,  and  is  one-flfUi 
of  the  length  of  the  body.  The  length  of  the  top  of  the  head  from  tiie 
point  of  the  lower  jaw  to  the  point  where  the  scales  commence  is  the 
same  in  both.  The  lower  length  of  the  head,  from  the  x>oint  of  tiie 
lower  jaw  to  the  hindermost  point  of  the  gill-membrane  (Fig.  IT,  Kh, 
and  Fig.  Ill,  A),  is  greater  in  the  sprat  than  in  the  herring.  The  height 
of  the  head  is  a  little  greater  in  the  sprat  at  the  end  of  the  apper  lengtb 
of  the  head,  bnt  a  little  smaller  at  the  joint  of  the  lower  jaw. 

The  lower  jaw  of  the  sprat  is  shorter  than  that  of  the  herring.  This, 
and  the  difference  in  the  height  of  the  head,  make  the  head  of  the  sprat 
appear  more  thickset,  and  the  snont  more  pointed,  than  that  of  tiie 
herring.  When  the  month  is  closed  the  point  of  the  lower  jaw  of  Ae 
sprat  is  about  as  high  as  the  center  of  the  eye,  whilst  that  of  the  her- 
ring is  higher. 

At  the  top  of  the  head,  between  the  eyes,  the  sprat  is  broader  than 
the  herring. 

The  bony  plates  of  the  gill-coverings  or  opercles  are  differently  shaped 
in  the  two  kinds  of  fish. 

The  principal  plate  (Fig.  UI,  1)  of  the  sprat  is  broader  than  tliat 
of  the  herring,  and  its  lower  fi^ont  corner  extends  lower  than  in  tiie 
herring. 

A  straight  line  drawn  from  the  npper  root  of  the  pectond  fin  towards 
the  lower  front  comer  of  the  principal  plate  (1)  of  the  gill-covering,  if 
extended  would,  in  the  herring,  go  through  the  eye,  imd  in  tiie  sprat;, 
below  the  eye,  towards  the  point  of  the  upper  jaw. 

The  upper  portion  of  the  gill-membrane  (Figs,  n  and  m)  below  tiie 
middle  plate  (4)  of  the  gill-covering  is  longer  in  the  sprat  than  in  tbe 
herring.  In  the  herring  the  hinder  edge  of  the  gill-membrane  and  the 
lower  edge  of  the  gill-covering  (3)  form  a  distinct  angle,  whilst  in  tiie 
sprat  they  almost  run  in  the  same  direction. 

The  ventral  fins  of  the  herring  are  longer  and  broader  than  those  of 
the  sprat,  and  have  generally  9  rays,  whilst  those  of  the  sprat  have 
only  7. 

The  dorsal  fin  of  the  sprat  has  17  rays,  and  is  placed  farth^  back 
than  that  of  the  herring,  which  has  19  rays.  In  the  herring  it  is  placed 
iH  front  of  the  center  of  the  whole  length  of  the  body,  whilst  in  the  q)rat 
it  is  set  back  of  this  point. 

The  ventral  fins  of  the  herring  are  found  at  a  considerable  distance 
behind  the  oilgin  of  the  dorsal  fin,  whilst  those  of  the  sprat  are  in  firont 
«fit. 
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The  anal  fin  of  the  sprat  has  19  rays^  and  has  a  much  longer  line  of 
origin  than  the  anal  fin  of  the  herring,  which  has  only  17  rays. 

The  pectoral  fin  of  the  herring  has  17,  and  that  of  the  sprat  only  16 
rays. 

The  lower  edge  of  the  body  of  the  sprat,  in  the  direction  fipom 
head  to  tail,  is  much  sharper  to  the  tonch  than  that  of  the  herring, 
because  the  ventral  carinated  scales  of  the  sprat  are  mnch  larger, 
and  have  more  projecting  points  than  those  of  the  herring  (Fig. 
ni).  From  the  head  to  the  ventral  fins  the  herring  has  31  ventral 
scales,  and  the  sprat  only  22. 

6.— The  JjAryjll  fobh  of  the  flat-fish. 

As  very  young  flat-fish  are  comparatively  little  known,  we  give  a 
pictore  of  one  caught  in  the  Bay  of  Kiel.    Like  other  fish  it  has  one 
eye  on  the  right  side  and  the  other  on  the  left  (Fig.  XV) ;         £0a^ 
has  the  same  color  on  both  sides,  and  possesses  a  small     ^?ip^ 
swimming-bladder,  which  is  wantmg  in  fully-grown  flat-      '^^^^j^ 
fish.    These  small  flat-fish  are  found  swimming  in  a  per-         ^^  ^y 
pendicular  position  near  the  surface  of  the  water,  where    ±  young  juu-juh, 
they'can  easily  be  caught  with  fine  nets.  to?h?^B^%fKfd! 

One  eye  ues  on  the 
7. — SOMETHINa  CONOBBNWa  THE  FOOD  OF  FISH.       ri«J*  »»»£  the  other 

on  the  left  side  of  the 


The  North  Sea  and  Baltic  can  furnish  large  numbers 
of  food-fish,  because  they  are  inhabited  by  enormous  numbers  of  other 
marine  animals.  The  following  kinds  of  marine  animals  compose  the 
greater  portion  oi  the  food  offish:  crustaceans,  worms,  snails,  mussels, 
and  echinoderms.  As  most  of  these  animals  Uve  at  the  bottom  of  the 
sea,  the  fish  will  generally  seek  their  food  there. 

Herrings,  sprats,  and  mackerel  often  find  large  quantities  of  small 
crustaceans  near  the  surface  of  the  water.  For  the  young  fish  which 
have  just  left  their  eggs  small  microscopic  animals,  which  can  scarcely  be 
seen  with  the  naked  eye,  are  of  the  highest  importance.  At  the  very 
time  when  the  fish  leaye  their  eggs,  the  sea  is  full  of  larvse  of  crusta- 
ceans, worms,  jsnails,  mussels,  echinoderms,  &c.,  so  tiiat  the  fish  receive 
a  number  of  small  animals  with  the  water  which  at  every  breath  they 
inhale  through  their  gills.  Young  fish  when  kept  in  aquaria  generally 
die  very  soon,  because  they  do  not  get  the  food  which  they  need,  namely, 
the  larvse  of  the  above-mentioned  small  marine  animals.  These  animals 
on  which  the  fish  feed  live  i>artly  on  other  living  or  dead  animals.  The 
last  sources  of  their  food,  however,  are  aquatic  plants  and  those  particles 
of  organic  matter  which  the  rivers  carry  into  the  sea. 

During  the  autumn  and  winter  months  large  masses  of  sea-weeds  and 
algae  are  torn  out  by  the  waves,  lose  the  air  which  during  life  had  kept 
them  floating,  and  sink  to  the  bottom.  Here  they  gradually  decompose, 
and  finally  form  the  principal  component  part  of  the  dark  mud  from 
which  innumerable  mussels  and  worms  derive  their  food« 
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8.— Something  conoeenino  the  cxtltivation  of  i^he  mussel  (my- 

TILXJS  EDTTLIS). 

The  coltivatioii  of  the  mussel  can  be  profitably  carried  on  in  all  tbe 
sheltered  bays  of  the  western  part  of  the  Baltic  The  best  metiiod  is 
to  use  trees  with  all  their  branches,  about  G  meters  high*  The  lower 
end  of  the  trunk  is  pointed  imd  rammed  deep  into  the  bottom  of  the 
sea,  so  that  the  waves  cannot  uproot  it.  The  tops  of  the  trees  mast  not 
protrude  above  the  sur&ee,  even  at  low  water.  The  latest  time  to  set 
them  is  the  middle  of  June,  as  during  the  second  ludf  of  this  mondi 
the  young  mussels  leave  their  eggs,  swim  about  in  the  water,  and  soon 
stick  to  any  hard  object  they  find.  After  three  to  five  years  the  mnsisels 
are  large  enough  for  the  market.  During  the  winter  months  the  mus- 
sel-trees are  lifted.  After  the  harvest  has  been  gathered  in  they  are 
set  again  as  long  as  they  last 

K.  MOBTUS. 


C.—THE  SPAWND^G  PEOCBSS  OP  SALT-WATER  PISH,  AND 
ITS  IMPORTANCE  TO  FISHERMEN. 

The  object  of  the  coast  fishermen  is  of  course  to  catch  as  many  fish  as 
possible,  because  the  amount  of  their  annual  income  will  chiefly  depend 
on  this.  This  object  they  have  in  common  with  t^e  river  fishermen,  bnt 
their  method  of  reaching  this  object  is  different,'  and  is  not  equal  to  the 
one  employed  by  the  river  fishermen. 

The  river  fishermen,  like  the  coast  fishermen,  endeavor  to  catch  the 
largest  possible  number  of  fish  by  means  of  their  knowledge  of  those 
localities  where  the  fish  congregate,  s^d  by  means  of  good  nets,  hot 
they  are  less  dependent  on  wind  and  weather  thmi  the  latter;  they  can 
to  some  degree  select  the  time  when  they  want  to  have  fish  for  theniar- 
ket,  and  can  therefore  obtain  higher  prices  for  their  fish.  The  coast  fish- 
ermen, on  the  other  hand,  have  the  advanti^e  that  their  fishing  area  is 
larger,  but  not  even  taking  into  account  the  oireumstanoe  that  the  sea 
does  on  the  whole  not  contain  as  many  fish  as  an  equal  area  of  coast 
water,  the  fishing  on  the  high  seas  requires  a  greater  outlay  of  material 
and  strength  than  the  coast  fisherman  has  at  his  commaad.  The  difier- 
ence  is  more  important  as  regards  the  cultivation  of  fish.  This  is  car- 
ried to  i)erfection  as  far  as  the  carp  is  concerned,  for  not  only  are  its  eggs 
hatched  artificially,  but  it  is  nursed  and  tended  like  a  domestic  animal 
Even  on  fish  living  in  a  state  of  liberty  a  certain  amount  of  care  can  be 
bestowed  by  protecting  the  fish  during  the  spawning  season,  either  t^' 
voluntary  regulations  made  by  the  owners  of  the  respective  waters  or 
by  legislative  measures.  Every  fisherman  knows  that  a  twof<dd  harm 
is  done  by  catching  fish  during  the  spawning  season  by  destroying  an 
enormous  number  of  eggs  abont  to  be  laid,  and  by  oatching  too  bugea 
number,  comparatively  speaking,  of  fiah,  because  at  no  time  is  it  eaner 
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to  catch  fish  than  whilst  they  are  spawning.  To  this  must  be  added  the 
injury  done  by  destroying  eggs  which  have  been  laid  and  young  fry. 
No  intelligent  fisherman  would  therefore  violate  the  rule  of  protecting 
the  fish  during  the  spawning  season,  if  necessity  did  not  compel  him, 
or  if  the  alternative  were  not  placed  before  him  either  to  catch  the  fish 
himself  or  to  let  others  catoh  them,  and  thus  deprive  him  of  a  benefit 
which  he  might  have  enjoyed.  In  such  cases  the  excuse  is  made  that 
the  fecundity  of  fish  is  large  enough  to  neutralize  all  losses  by  the  eggs 
of  the  remaining  fish. 

These  are  all  well-known  fEtcts,  which  have  only  been  mentioned  here 
with  a  view  of  urging  a  consideration  of  the  question  whether  more 
ooold  not  be  done  than  is  done  at  present  to  further  and  protect  the 
propagating  process  and  to  shelter  the  young  fry.  In  considering  this 
question  it  should  be  distinctly  understood  that  there  can  be  no  limita- 
tion of  fishing,  for  the  fishermen  are,  as  a  general  rule,  by  no  means  in  a 
position  to  submit  to  such  limitations. 

The  consideration  of  this  question  should  be  of  special  importance  to 
the  coast  fishermen,  for  quite  a  number  g£  fish  are  only  caught  in  large 
numbers  because  they  approach  the  coast  for  the  purpose  of  spawning. 
But  with  regard  to  these  matters  most  fishermen  are  grossly  ignorant, 
as  they  know  neither  the  spawning  places  nor  the  places  where  the 
young  f^  stay.  This  ignorance  is  so  great  that  it  is  absolutely  neces- 
sary to  spread  a  bettev  knowledge. 

An  example  may  serve  to  illustrate  this.  In  answer  to  many  requests 
to  establish  a  season  of  protection  for  plaice  and  flounders,  the  provin- 
cial government  of  Schleswig  some  time  ago  determined  to  obtain  cer- 
tain information  on  the  subject,  and  sent  extensive  question-sheets  to 
many  fishing  associations.  Numerous  answers  were  returned,  but  with 
tiie  least  possible  results.  Only  one  small  fishing  village  pretended  to 
know  any  spawning  places,  but  the  places  which  were  mentioned  were 
many  miles  distant  and  located  near  much  larger  and  more  important 
flslung  stations,  where  nothing  concerning  them  was  known,  and  the 
time  of  spawning  mentioned  in  the  answers  was  entirely  incorrect.  No 
other  place,  not  even  Eckemforde,  where  most  of  the  extensive  flounder 
fisheries  on  the  whole  Prussian  coast  are  carried  on,  knew  of  those 
spawning  places,  lliere  was  the  greatest  difference  in  determining  the 
time  of  spawning,  which  is  easily  ascertained,  because  at  the  beginning 
of  the  spawning  season  the  spawn  may  be  seen  to  flow  from  the  fish 
which  have  been  caught,  whilst  at  the  end  of  this  season  the  fish  are 
quite  empty.  According  to  the  data  obtained  by  the  above-mentioned 
question-sheets  the  spawning  season  would  be  either  in  December  and 
January,  or  in  March  and  April.  The  fact  of  the  matter  is  that  this 
jear  the  spawning  season  of  the  flounders  in  the  Western  Baltic  com- 
menced about  the  end  of  February,  and  had  almost  finished  in  the 
beginning  of  April.  If  fishermen  make  such  erroneous  statements,  no 
other  cause  can  be  asfflgned  for  it  than  their  utter  indifference  to  this 
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important  question.  The  young  fjy  has  been  observed  by  nearly  all 
fishermen,  but  although  there  were  great  complaints  that  the  nombcr 
of  flounders  was  decreasing,  no  one  had  thought  to  observe  whether 
the  young  fry  was  more  numerous  in  one  year  than  in  another,  and  still 
the  fisheries  of  the  coming  years  depend  entirely  on  the  young  fipy. 

What  can  the  authorities  do  in  view  of  such  a  condition  of  afEairst 
As  nothing  is  known  with  absolute  certainty,  no  sure  steps  can  be 
taken,  and  nothing  remains  but  to  let  things  go  on  until  the  compUuning 
fishermen  show  that  they  are  well  enough  acquainted  witti  the  miners 
about  which  they  complain  to  prove  the  correctness  of  their  assertions. 

From  this  example  from  recent  times  it  will  be  seen  tha^a  knowledge 
of  how  to  take  care  of  the  fish  during  the  spawning  season  is  importuit 
to  the  fishermen  in  more  than  one  respect.  It  may  be  said  that  there 
will  scarcely  be  a  single  case  where  fishermen  have  raised  complaints 
in  which  a  Imowledge  of  the  spawning  places  and  of  the  young  fry  would 
not  be  of  vast  importance.  Even  if  in  an  exceptional  case  the  knowl- 
edge of  the  spawning  of  fish  were  of  no  importance,  tilie  statements  of 
those  fishermen  would  deserve  and  receive  the  greatest  attention  who 
could  give  reliable  information  regarding  the  spawning  places  witiiin 
their  fishing  area  and  regarding  the  life  and  habits  of  the  young  fiy. 

The  following  pages  are  intended  to  aid  the  fishermen  in  gaining  the  nec- 
essary knowledge.  Scientific  investigation  has  so  far  only  extended  to 
the  history  of  the  development  of  a  few  species  of  fish,  but  it  may  be 
said  that  as  to  general  principles  all  fish  will  more  or  less  resemble  each 
other  in  this  respect,  whilst,  of  course,  they  will  greatly  differ  as  to 
the  details,  which  are  comparatively  little  known.  We  know  that  in 
laying  their  eggs  the  fish  empty  their  sexual  organs  so  completely  tiu^ 
they  appear  quite  small,  and  that  the  diminutive  eggs  of  the  next 
spawning  period  can  only  be  recognized  by  means  of  a  microscope;. 
These  eggs  gradually  mature  till  the  next  spawning  period,  and  the 
sexual  organs  finally  occupy  the  largest  part  of  the  abdominal  cavity. 
At  that  time  many  eggs  may  be  seen  in  the  ovaries  which  are  as  large 
as  ripe  eggs,  but  besides  these  many  smaller  ones,  less  transparent,  which 
are  still  growing.  A  person  not  acquainted  with  these  matters  would 
believe  that  the  large  eggs  are  ready  for  laying,  whilst  in  resdity  this  is 
not  the  case.  The  fishermen  know  this  very  well,  for  only  when  the  eggs 
are  ejected  i^m  the  sexual  opening  of  the  fish  at  the  slightest  pressure 
(compare  the  preceding  treatise  by  Professor  Mobius)  are  they  ready 
for  development,  and  the  fisherman  declares  that  the  spawning  season 
has  come. 

At  this  period  most  of  the  eggs  in  the  sexual  organs  are  large,  lie  veiy 
loosely  in  the  glands,  and  come  out  at  the  least  pressure,  often  by  the 
mere  motion  of  the  fish.  From  the  abdominal  cavity  tiiey  pass  outside 
through  the  ovarian  tubes.  This  complete  maturity  of  the  eggs  seems 
to  be  very  sudden.  Some  fish  with  almost  mature  eggs  roam  about  ibr 
weeks  without  any  perceptible  change  in  their  oyaria,  until  on  their 
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arrival  at  the  spawning  places  the  eggs  begin  to  loosen  very  rapidly 
and  the  ovaries  are  emptied  in  a  short  time.  Of  many  fish,  snch  as  the 
stickleback,  the  pike,  and  others,  it  is  known  that  they  lay  their  eggs 
very  rapidly,  because  they  either,  like  the  first-mentioned  fish,  deposit 
them  in  a  sort  of  nest,  which  could  be  observed,  or  because  the  spawn- 
ing season,  after  it  had  once  fairly  commenced,  was  finished  in  about 
two  weeks.  Other  fish  probably  require  a  longer  time  for  spawning. 
The  spawning  season  may  be  either  delayed  or  accelerated  by  about  a 
month,  according  to  difference  in  temperature.  After  the  eggs  have 
been  laid  they  must  be  immediately  impregnated.  The  semen  of  the 
male  fish,  inclosed  in  a  white  sexual  organ  (the  spermary),  matures  at  the 
same  time  as  the  eggs,  and  when  fully  matured  is  ejected  by  the  male 
fish  as  a  milky- white  fiuid.  With  the  naked  eye  no  compact  particles 
can  be  discovered  in  this  fluid,  but  seen  through  the  microscoi>e,  the 
mUky  condition  of  the  fluid  is  proved  to  be  caused  exclusively  by  the 
so-called  semen  threads,  spermatozoa  composing  about  one-half  of  it. 
These  particles  (see  Fig.  IX)  consist  of  a  head,  which  is  generally  round 
and  flat  on  the  top,  and  a  long  thread  termed  the  tail  ^  this  thread  moves 
vehemently  to  and  fro  and  propels  these  particles  quite  rapidly.  As  at 
least  one-half  of  the  entire  semen  of  a  fish  is  composed  of  these  small 
particles,  thousands  of  which  do  not  weigh  as  much  as  a  single  fish-egg, 
the  male  fish  ejects  millions  of  them.  If  an  egg  is  to  be  impregnated, 
it  is  necessary  that  at  least  one  of  these  particles  should  enter  it.  This 
process  has  frequently  been  observed. 

When,  for  example,  the  codfish  lays  its  eggs,  they  fioat  on  the  surfEU^ 
because  they  are  a  little  lighter  than  the  water.    A  somewhat  marked 


Fig.  XVI.— TA«  lower  part  qf  a  floating  fish-egg ^  magnified  about  100  timet. 


A,  the  yolk;  B,  ite  sMn  of  the  egg ;  C,  a  small  orifice,  the  mioropyle;  D,  semen  threads  (spermato- 
■o»>,  one  of  which  is  just  entering  the  mioropyle. 

portion  of  the  egg  is  turned  downward,  because  the  egg  is  a  little  heavier 
in  that  place  than  in  others.    Such  an  egg  consists  of  a  transparent  mass, 
contimiing  in  some  fish  a  few  drops  of  oil  and  of  a  skin,  the  egg  mem- 
brane (Fig.  XYI,  B)  .which  protects  the  egg  and  keeps  it  together. 
On  the  lower  side  of  the  floating  codfish  egg  there  is  a  very  small 
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opening  in  the  membrane,  and  this  opening  is  surronnded  by  a  sticky 
matter,  such  as  is  frequently  found  on  eggs  just  after  they  have  been 
laid,  and  which  causes  some  other  fish-eggs  to  stick  to  any  object  with 
which  they  come  in  contact.  In  the  codfish  eggs  the  floatiog  sperma- 
tozoa enter  this  matter,  some  of  them  reach  the  small  opening  in  the 
shell  of  the  egg  and  through  it  enter  the  body  of  the  egg.  What  be- 
comes of  them  has  not  been  observed  iu  the  codfish  eggj  but  from  obser- 
vations made  on  the  eggs  of  other  animals  it  is  known  that  the  sperma- 
tozoa dissolve  inside  the  egg  and  assimilate  with  it  When  this  has 
been  accomplished,  the  egg  is  impregnated,  and  the  young  fl»h  begins 
to  make  its  appearance.    If  there  is  no  impregnation  the  egg  rots. 

It  has  also  been  observed  that  spermatozoa  only  enter  newly-laid  eggs. 
Even  if  only  half  an  hour  or  less  has  elapsed,  the  water  has  produced 
changes  in  the  egg  which  make  it  impossible  for  the  spermatozoa  to  im- 
pregnate the  egg.  But  even  the  spermatozoa  do  not  retain  their  fruct- 
ifying power  for  any  length  of  time  after  they  have  been  in  the  water. 
On  this  circumstance  depends  a  peculiar  and,  to  the  fisherman,  very  im- 
portant practice  of  the  spawing  fish.  Fish  spawn  either  by  couplee,  or 
groups  of  three,  or  whole  schools.  In  the  first-mentioned  ease  the  male 
keeps  quite  close  to  the  female,  in  order  to  squirt  the  milt  upon  the  ^gs 
immediately  after  the  female  has  spawned.  In  some  fish,  for  instanee 
the  stickleback,  this  is  very  noticeable.  The  male  stickleback  bailds  a 
nest  of  vegetable  fiber  among  the  algsB,  and  when  this  is  finished  fetches 
the  female,  which  enters  the  nest  and  lays  her  eggs.  The  male  impa- 
tiently waits  till  the  female  is  done,  and  finally  pushes  her  out,  so  diat 
he  may  enter  the  nest  and  impregnate  the  eggs.  This  practice  can  easify 
be  observed  during  the  months  of  May  and  June,  for  these  nests  are 
only  a  few  feet  below  the  surface  of  the  water. 

Other  fish  do  not  take  such  good  care  of  their  eggs,  but  simply  lay 
them  and  let  them  sink  and  stick  to  the  bottom,  like  the  herring,  or 
float  about  in  the  water  like  the  codfish.  If  in  this  case  eggs  are  to  be 
impregnated,  it  is  necessary  that  the  water  be  full  of  freshly  emitted 
spermatozoa.  This  is  probably  the  reason  why  these  fish  are  always 
found  in  large  schools  during  the  spawning  season.  All  through  this 
school  the  male  fish  emit  their  semen,  so  that  the  water,  as  I  have  mysdl 
observed  (see  Annual  Beport  of  the  Commission,  1874-^70,  p.  26),  lookg, 
if  not  white,  at  any  rate  quite  muddy.  In  this  water  the  eggs  are  laid, 
and  are  copiously  covered  with  the  spermatozoa.  If  the  fish  were  to 
swim  near  the  surface  in  couples  the  impregnation  would  be  very  un- 
certain, but  the  larger  the  school  of  fish  the  more  evenly  will  the  spta*- 
matozoa  be  distributed  in  spite  of  wind  and  current.  Fish  which 
spawn  in  this  manner  must  therefore  first  of  all  gather  in  schools.  It 
seems  that  on  reaching  the  coast  they  move  to  and  fro  for  some  time 
(weeks  or  months),  and  during  this  time  gather  in  schools,  all  of  the 
fish  which  compose  them  having  about  equaUy-developed  sexual  organs. 
This  is  the  reason  why  the  herring  fisheries  yield  such  a  good  iacoaie. 
The  fish  are  so  closely  massed  together  that  large  numbers  can  be  cangbt 
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with  little  trouble  and  loss  of  time.  Wlien  passing  over  RO-called  codfish 
banks^  such  as  are  formed  by  the  codfish  whilst  spawning,  the  plnmmet 
will  scarcely  reach  the  bottom,  becaase  it  falls  ftom  fish  to  fish.  When 
the  herrings  on  their  way  to  the  spawning  places  pass  through  narrow 
cbumels  like  the  Schlei,  they  can  be  easily  speared  or  caught  with  a 
hook,  as  the  water  is  completely  filled  with  them.  If  the  herrings 
spawned  in  pairs,  the  method  of  fidhing  would  have  to  be  difi;erent  from 
what  it  is  now,  and  the  fisheries  would  scarcely  be  profitable. 

The  dangers  to  which  the  eggs  are  exposed  differ  according  to  the 
manner  in  which  they  are  laid.  Eggs  floating  about  in  the  water  run  the 
risk  of  being  cast  ashore  and  perishing  there.  The  eggs  are  therefore 
laid  not  too  close  to  the  <^a8t,  and  as  the  waves  move  floating  objects 
bat  very  slowly,  and  as  the  wind  does  not  hurt  the  eggs,  which  are  so 
heavy  that  they  protrude  but  little,  and  not  at  all  during  stormy 
weather,  fewer  eggs  than  might  be  thought  perish  from  this  cause. 
The  eggs  are  the  favorite  food  of  numerous  animals.  Among  the  fish 
the  eel  and  stickleback  are  notorious  for  their  voracity.  Eggs  which 
float  about  freely  have  not  much  to  fear  from  such  enemies,  for  they 
swim  about  singly,  and  are  so  transparent  that  they  cannot  easily  be 
seen.  Large  animals  cannot  fish  for  such  eggs,  and  only  occasionally 
they  are  pierced  and  devoured  by  the  small  crustaceans  which  float 
near  the  surface.  The  case  is  very  different  with  those  eggs  which  lie 
at  the  bottom.  If  the  flsh  spawn  in  pairs  the  eggs  lie  in  heaps  in  dif- 
ferent places,  and  if  an  eel  or  stickleback  flnds  them,  he  will  devour  bXI 
or  leave  but  very  few.  But  as  the  fish  spawn  in  different  and  widely 
scattered  places  the  eggs  are  hard  to  find,  and  whole  heaps  of  them 
thus  escape  their  enemies. 

Mold  is  a  dangerous  enemy  to  fish-eggs.  It  will  go  through  the  eggs, 
and  going  from  egg  to  egg  quickly  destroy  their  life.  Whenever  at- 
tempts have  been  made  to  develop  fish-eggs  in  aquaria,  the  eggs  have 
almost  without  exception  grown  moldy  before  the  young  fish  were  ready 
to  leave  the  eggs.  In  the  open  air,  or  in  water  which  has  waves,  this 
danger  is  not  so  great;  it  seems  that  the  germs  of  the  mold,  of  which 
there  are  always  many  in  the  water,  find  no  time  to  stick  to  the  eggs, 
bat  are  constantly  washed  away  by  the  waves.  I  have  occasionally  ob- 
served moldy  fish-eggs  in  shallow  places  near  the  shore  where  there  was 
stagnant  water,  but  on  the  whole  this  kind  of  destruction  is  not  of  very 
frequent  occurrence  in  the  sea.  If  the  eggs  are  scattered,  as  is  the  case 
with  the  herring  eggs,  they  are  distributed  all  over  the  bottom  of  ttie 
sea,  and  cling  to  any  objects  or  plants  which  come  in  tiieir  way.  Here 
is  a  rich  harvest  field  for  egg-devouring  animals,  Bind  the  only  drawback 
is  that  the  eggs  are  so  scattered.  But  on  this  very  account  it  is  diffi- 
cult to  destroy  large  masses  of  them,  and  some  wiU  invariably  escape. 
I  am  astonidied  that  I  have  never  se^i  it  mentioned  that  eels  are  fre- 
quent in  such  places,  for  it  would  certainly  seem  highly  probable  that 
suoh  an  '^egg-field''  would  attract  them.    The  fishermen  do  not  at  all 
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observe  such  places,  and  in  the  rare  cases  when  they  know  of  th^n  they 
will  hardly  flsh  there.  I  am  inclined  to  think  that  a  considerable  nam- 
ber  of  herring  eggs  are  devoured  by  other  flsh  and  marine  animals,  be- 
cause I  have  found  great  masses  of  freshly  laid  eggs  sticking  to  aquatic 
plants  in  the  Schlei,  whilst  I  found  but  few  and  scattered  developed 
eggs.  It  would  certainly  be  important  for  the  fisherman  to  observe  tlie 
destroyers  of  fish-eggs  a  little  more  closely  than  is  done  at  the  present 
time. 

Imperfect  as  our  knowledge  of  the  spawning  process  is,  we  can 
nevertheless  get  a  general  idea  of  it  This  will  be,  however,  of  Uttle 
practical  use,  for  in  questions  of  practice  the  location  of  the  spawn- 
ing place,  its  depth,  the  nature  of  its  bottom,  its  vegetation,  &C., 
would  have  to  be  considered.  It  might,  however,  be  possible  to  favor 
in  this  respect  certain  food-fish,  and  to  increase  their  number,  by  pio- 
'  tecting  the  vegetation  in  the  spawning  places,  by  not  removing  the 
stones  in  such  localities,  or  by  even  adding  a  few  stones,  and  by  setting 
eel-traps,  or  by  catching  the  sticklebacks  with  a  fine  net  a  short  time 
before  the  spawning  season.  The  experiment  would  have  to  be  made 
whether  such  measures,  if  simultaneously  pursued  on  different  parts  of 
the  coast,  would  have  a  favorable  result.  All  we  wish  to  do  is  to  hint 
that  these  questions  may  probably  be  of  considerable  importance  to 
fishermen.  But  all  such  experiments  presuppose  that  our  knowledge  of 
the  localities  where  the  fish  spawn  is  not,  as  now,  confined  to  a  few  scat^ 
tered  places,  but  extends  to  many  places. 

Ko  one^  but  the  fishermen  can  aid  us  in  gaining  this  extensive  knowl- 
edge, and  if  they  were  to  give  the  desired  aid  it  would  certainly  be  to 
their  own  immediate  profit.  If  it  were  so  easy  to  find  the  spawning 
places  they  would  have  long  since  become  generally  known,  bat  as  the 
difficulties  in  the  way  of  finding  them  are  manifold,  we  take  the  lib^*^ 
to  give  some  well-meant  advice. 

A  good  deal  depends,  in  the  first  place,  on  keeping  books  and  noting 
down  every  observation.  It  is  useless  ^  one  or  the  other  fisherman 
reports  that  here  and  there  he  has  seen  one  or  another  fish  during 
its  spawning  process.  He  may  mistake;  he  may  have  forgotten  the 
place,  or  he  may  have  taken  one  fish  for  the  other,  andeven  at  best 
such  things  soon  .escape  the  memory.  If  such  observations  are  to  be 
valuable  and  of  practical  use,  suitable  for  a  basis  of  scientific  investiga- 
tions and  decisions,  the  first  thing  to  be  done  is  to  procure  a  little  note- 
book, which  can  be  bought  for  about  two  cents,  and  one  of  the  older 
fishermen,  or  anyone  else  suited  for  it,  should  undertake  to  ^^ke^ 
account."  On  the  cover  should  be  written,  <<  Observations  on  the  spawn- 
ing of  fish,  commenced  in  1880." 

In  this  book  one  page  should  be  devoted  to  every  kind  of  mai^et- 
able  fish.  Thus  the  first  page,  for  instance,  should  be  headed  <<  Plaice,' 
the  second  <<  Codfish,"  the  third  ^<  Sturgeon,"  &c  Below  the  name^ 
the  fish  a  few  lines  should  be  drawn  and  columns  arrranged  as  follows: 
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Herring. 


Containing  matnre  spawn. 


Smpty. 


Flftoe  where  the  mfttnre 
flahiscttoght. 


Bemcrks  on  the  weather. 


1381.  I 
1882.  I 
1883. 1 
1884. 1 
1885. 1 
188G.| 
1887. 1 
1888. 1 
1880.^ 


FSiBt 
Last 
First 
Last 
First 
Last 
First 
Last 
First 
Last 
First 
Last 
First 
Last 
First 
Laat 
First 
Last 
Fint 
Last 


First 
First 
First 
First 
First 
First 
First 
First 
First 
First 


The  fisherman  who  keeps  accounts,  and  whom  we  will  designate  as 
the  "  bookkeeper,'^  wiUhave to  inquire  whenflsh  containing  mature  spawn 
were  canght  first  and  when  last,  understanding  thereby  fish  with  flowing 
spawn.  The  date  when  such  fish  are  caught  is  to  be  entered  on  the 
book,  as  well  as  the  place  where  they  were  caught,  and  the  date  when 
the  first  empty  fish  were  caught.  Some  remarks  on  the  weather,  as  far 
as,  iu  his  opinion,  it  has  had  any  influence  on  the  spawning  season,  should 
be  added.  To  do  this  involves  so  little  trouble  and  expense  that  it  is  to 
be  hoped  that  such  books  will  soon  be  kept  in  mauy  fishiug  stations. 

It  is,  of  course,  to  be  expected  that  objections  will  be  raised.  Some 
will  say:  ^^Such  and  such  fish  do  not  spawn  in  our  waters^  we  can, 
therefore,  make  no  observations  regarding  them,  and  consequently  we 
cannot  keep  such  a  book."  Others  again  will  say :  "  What  is  the  use  of 
patting  down  all  this.  We  know  most  of  what  is  going  to  be  entered  on 
the  book,  and  new  things,  such  as  where  the  fish-eggs  are  lying,  where 
the  young  fiy  stay,  on  what  they  live,  &c.,  are  not  to  be  entered ;  these 
things  the  learned  people  should  find  out  for  themselves."  The  conse- 
qaence  will  be  that  no  book  will  be  kept ;  in  fact,  no  matter  what  objec- 
tions are  raised,  the  result  in  all  cases  will  be  the  same,  namely,  that  noth- 
ing will  be  done  f 

The  only  answer  to  all  these  objections  is  simply  that  some  time  or 
otiier  a  beginning  must  be  made,  for  it  is  time  that  some  attention  be 
paid  to  the  increase  of  fish,  and  not  merely  to  the  inci^ease  of  fishing 
apparatus.  When  measures  shall  have  been  taken  for  increasing  and 
protecting  the  fish  on  our  coasts,  and  such  measures  will  undoubtedly  be 
inangurated  at  no  distant  x)eriod,  it  will  make  a  great  difference  whether 
fishermen  are  able  to  pronounce  an  opinion  on  this  subject,  and  can 
corroborate  their  assertions  by  written  statements  from  their  books,  or 
Tvliether  they  know  nothing  about  it.  K  they  can  pronounce  an  opiniou 
they  will  be  heard,  and  the  most  correct  and  suitable  measures  will  be 
selected  and  carried  out.    If,  on  the  other  hand,  they  cannot  prove  their 
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assertions  by  facts  or  written  statements  made  from  actual  observations, 
and  without  keeping  books  they  cannot  possibly  do  this,  the  measures 
introduced  for  protecting  and  increasing  the  food-fish  will  be  much  less 
certain  of  a  favorable  result,  and  it  is  probable  that  more  harm  than 
good  will  be  done. 

The  usefulness  of  putting  down  observations  is,  however,  by  no  means 
exhausted  by  what  has  been  said.  On  the  contrary,  it  is  to  be  expected 
that  here  and  there  a  fisherman  will  show  more  talent  for  making  saeh 
observations  than  he  could  hitherto  display,  or  than  he  knew  himself^ 
If  any  one  can  be  found  who  will  enter  his  observations  in  a  book  and 
preserve  them  for  future  times,  so  that  a  naturalist,  in  looking  over  the 
book,  can  extract  from  it  all  the  more  important  observations,  the 
observer  will  take  an  increasing  interest  in  fish  ajid  their  life,  and  will 
put  down  everything  that  he  deems  important 

With  the  means  at  their  command,  fishermen  can  make  many  impor- 
tant observations,  and  do  it  much  easier  than  scientific  investigatois. 
As  has  been  said  before,  it  is  eictremely  difiicult  to  develop  the  eggs  of 
salt-water  fish  in  aquaria,  and  at  best  we  do  not  know  whether  the  young 
fish  leave  the  eggs  just  as  quick  or  just  as  slow  in  the  aquaria  as  in  the 
open  sea.  The  fisherman  can  either  place  artificially  impregnated  eggs 
in  suitable  places  on  the  coast  and  observe  how  soon  the  young  fish  are 
hatched,  or  he  can  make  observations  on  the  spawn  which  has  been  laid 
and  impregnated  in  a  natural  manner.  This  is,  howeveri  somewhat  dif- 
ficult, because  it  is  not  always  easy  to  find  tlie  spawn.  Artificial  im- 
pregnation is  on  tlie  whole  so  easy  a  process  that  by  it  our  knowledge  of 
the  fish-eggs  and  their  development  will  probably  be  increased  most 
rapidly.  All  that  is  required  is  to  procure  a  live  milter  oontaining  ma- 
ture milt  (that  is,  a  fish  from  which  the  milt  flows),  and  a  live  pawner 
containing  mature  spawn  (a  fish  from  which  the  spawn  flows).  Some 
eggs,  about  100  to  1,000,  are  then  allowed  to  flow  into  a  flat  empty  ves- 
sel, which  has  just  been  washed  with  salt  water.  Upon  these  eggs  a 
few  drops  of  the  milt  are  squeezed  from  the  live  milter,  they  are  stirred 
two  or  three  times  with  the  hand,  and  sea  water  is  added.  The  vessel 
must  not  be  warmer  or  colder  than  the  water  which  is  added.  The  eggs 
thereupon  become  impregnated  and  begin  to  develop.  K  the  vessel  is 
covered  with  a  piece  of  gauze,  so  the  eggs  cannot  be  destioyed  by  Mi 
and  other  marine  animals,  and  placed  in  the  sea  in  some  suitable  loca- 
tion, the  eggs  will  develop  just  as  well  as  if  they  had  berai  laid  by  the 
fish.  By  keeping  a  close  watch  over  the  vessel,  and  by  occasioBally 
taking  out  a  few  eggs  and  examining  them  at  home,  it  will  be  possible 
to  obtain  exact  data  regarding  the  gradual  development  of  the  fish  till 
the  time  of  hatching,  and  regarding  the  nature  and  mode  of  life  of  the 
young  try.  But  few,  if  any,  such  observations  have  been  made)  bat,  to 
judge  from  the  experience  of  the  pisciculturalestablishmentSy  the  result 
of  such  observations,  if  properly  made,  can  scarcely  be  doubted,  althoogb 
a  few  experiments  may  probably  prove  fiEulures. 

The  development  of  the  egg  can  easily  be  observed  with  the  naked 
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eye.  As  soon  as  the  little  fish  begins  to  form  inside  the  egg,  the  two 
eyes  are  distinctly  seen  in  the  otherwise  transparent  egg  like  two  black 
dots  (see  Pig.  XVII),  and  some  time — according  to  the  slower  or  more 
rapid  development  of  the  fish,  days  or  weeks — ^before  the  fish  is  hatched 
the  eyes  are  seen  so  distinctly  that  there  cannot  be  the  slightest  donbt 
that  they  are  really  the  eyes  of  the  young  fish.  Of  the 
body  of  the  fish  nothing  can  as  yet  be  seen  with  the 

naked  eye,  becanse  many  fish,  as  long  as  they  are  in  the  

eggj  are  as  transparent  as  water.  Other  young  fish,  noxvn. 
for  instance  the  pike,  have  even  in  the  egg  a  somewhat  i)Mk^2t^;^^1fied 
brownish  color,  so  that  the  whole  fish  can  be  distin-  i^tlfe  tmn8*^^t*cffg 
guished.  When  the  eggs  have  reached  this  stage,  some  i^m''rn**Thd?^^^tJ? 
of  them  should  be  taken  home  in  a  flat  vessel  contain-  IhV'HuS^fliirS;  «!w 
ing  water,  which  should  be  kept  in  a  cool  place.  If  it  ^^/«^^JuS moro 
wants  only  two  or  three  days  till  the  hatching,  the  ob-  dUuncay. 
server  will  succeed  in  observing  how  the  little  fish  act  on  leaving  the 
egg.  As  soon  as  an  empty  egg  is  noticed  it  will  be  easy  to  find  the  lit- 
tle fish  which  has  left  it,  as  it  will  betray  itself  by  its  black  eyes.  Note 
is  taken  of  the  time  which  elapses  from  the  impregnation  of  the  eggs 
till  the  fish  are  hatched.  This  time  of  course  varies  according  to  the 
temperature  of  the  water,  but  as  the  temperature  of  the  water  at  the 
bottom  at  the  same  time  in  different  years  does  not  differ  very  much, 
the  time  which  has  been  observed  will  very  nearly  be  the  right  time. 

As  regards  the  actions  of  the  young  fish  we  know  too  little  to  give 
any  details.  When  being  batched  the  abdominal  cavity  of  most  fish  m 
still  filled  with  the  matter  contained  in  the  egg  (the  yolk),  and  their 
abdomen  therefore  looks  somewhat  bloated.  As  long  as  the  fish  feed  on 
this  matter  they  take  no  other  food,  and  move  about  very  little,  gener- 
ally staying  quietly  on  the  bottom.  As  soon  as  the  yolk  has  been  con- 
sumed they  begin  to  seek  their  food.  Many  fish  at  this  period  of  their 
life  stay  in  quiet  watere  near  the  snrfhce,  and  have  the  advantage  that 
on  account  of  their  transparency  they  can  hardly  be  seen  by  their  ene- 
mies. Gradually  they  begin  to  scatter  in  different  directions,  although 
some  kinds,  such  as  the  herrings,  keep  together.  Gradually  the  scales 
begin  to  appear,  and  the  body  begins  to  assume  some  coIot.  The  fish 
then  seek  shelter,  and  arc  able  to  take  coarser  food,  such  as  the  small 
animals  and  plants  floating  near  the  surface  of  the  water.  For  some 
time  they  stay  in  the  shallow  places  near  the  coast,  and  finally  seek  those 
localities  where  the  older  fish  live. 

An  the  details,  on  which  after  all  the  correct  views  as  to  the  i)08Sibility 
of  furthering  the  development  of  food-fish  will  depend,  can  only  be  ascer- 
tained by  more  accurate  observations.  The  properpersons  to  make  such 
observations  at  the  ri|^t  time  will  princiiMdly  be  found  among  fLsher- 
meii. 

y.  HEirSEST. 
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XI.-LISTS  OF  THE  DREDGING  STATIONS  OF  THE  UNITED 
STATES  FISH  COMMISSION  FROM  1871  TO  1879,  INCLUSIVE, 
WITH  TEMPERATURE  AND  OTHER  OBSERVATIONS. 


[Airanged  for  publication  by  Sandsrson  Smith  and  Riohard  Rathbuic.] 


The  following  lists  include  all  the  recorded  dredging  stations  made 
by,  or  in  connection  with,  the  United  States  Fish  Commission,  from 
its  organization  up  to  date.  The  stations  are,  for  the  most  part,  arranged 
chronologically,  and  are  designated  by  four  series  of  numbers  or  letters,  as 
follows :  OnQ  series  of  numbers,  from  1  to  87^  with  letters  appended,  repre- 
sents the  stations  for  1871.  The  1872  stations  (in  the  Bay  of  Fundy)  are 
designated  by  letters  from  t  to  z.  Those  for  1873  are  indicated  by  a  sec- 
ond series  of  numbers,  from  1  to  212,  with  B.  (Bache)  or  BI.  (Bluelight) 
added,  according  as  the  dredgings  were  carried  on  from  the  steamers 
Bache  or  Bluelight  In  this  series,  however,  are  also  included  the  sta- 
tions of  the  Bache  for  1872  and  1874,  as  well  as  those  for  1873.  The  last 
series  combines  all  the  stations  fi'om  1874  to  1879,  inclusive  (omitting 

1876,  during  which  year  sea-work  was  suspended),  in  numbers  running 
from  1  to  769.  For  the  sake  of  obtaining  greater  uniformity  in  recording 
the  stations  on  charts,  as  explained  frirther  on,  the  stations  for  1874  and 
1875,  originally  numbered  separately,  have  been  united  with  those  from 
1877  to  1879,  and  given  numbers  following  1879.  The  numbers  for  these 
later  years  run  as  follows:  1874,  from  400  ta580,-  1875,  ftx>m  600  to  769: 

1877,  from  1  to  128;  1878,  from  129  to  238;  1879,  from  239  to  378. 

A  chart  has  been  prepared  by  Mr.  Smith  to  illustrate  the  dredgings  of 
the  Commission  north  of  Cape  Cod,  exclusive  of  those  of  1872  in  the  Bay 
of  Fundy;  those  of  the  Bache,  on  the  Banks,  in  1872;  and  of  the  Speed- 
well, off  the  coast  of  Nova  Scotia,  in  1877.    On  this  chart  the  stations  of 
the  Speedwell  for  1877, 1878,  and  1879  are  indicated  by  numbers  only, 
and  are  readily  distinguished  from  those  of  the  Bache  and  Bluelight, 
which  have  B.  or  Bl.  affixed  to  them.    In  such  of  the  following  tables 
as  refer  to  this  chart,  the  localities  given  are  taken  from  the  original 
record  books,  whenever  such  exist  (i.  c,  for  all  the  work  of  the  Speedwell 
and  much  of  that  of  the  Bluelight — 101  Bl.  to  166  BL),  with  some  other 
notes  added  to  facilitate  the  finding  of  the  localities  on  the  chart.    In 
many  cases  the  positions  were  marked,  at  the  time,  on  the  steamers' 
chartfi  by  the  commanding  officer,  and  all  such  positions  have  been 
adopted,  even  though  differing  somewhat  firom  those  given  by  the  record 
books.    From  the  nature  of  the  operations  of  dredging  and  trawling,  it 
becomes  almost  impossible  to  estimate  exactly  the  changes  of  position 
caused  by  currents,  &c.,  especially  when  out  of  sight  of  land,  and  in  a 
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few  cases  the  positions  were  not  placed  on  the  charts  at  the  time,  and 
the  bearings  given  do  not  suffice  to  fix  them  very  accorately.  It  is  be- 
lieved, however,  that  but  few  positions  laid  down  on  the  chart  are  ren- 
dered uncertain  to  any  great  extent  by  either  of  these  causes.  AJadge 
part  ol:'  the  positions  detemuned  by  the  Bache  were  originally  given  by 
latitude  and  longitude.  The  other  latitudes  and  longitudes  given  in  the 
tables  are  taken  from  the  accompanying  chart,  and  are  intended  to  serve 
as  the  readiest  means  of  finding  the  localities,  all  of  which  are  either  thns 
designated  or  are  referred  to  as  being  near  others,  which  are  so.  Of  the 
dredging  stations  north  of  Cape  Oed,  Nos.  79  B  to  97  B,  37  to  123  are 
outside  of  the  limits  of  the  chart.  These,  and  all  others  of  the  northern 
•  stations  J  not  placed  upon  the  chart,  are  marked  with  +  before  the  serial 
number.  The  bearings  given  for  the  Speed well^s  work  in  1879  are  trae; 
the  others,  with  a  few  (unrecognizable)  exceptions,  are  magnetic 

In  the  last  column  of  the  tables  the  l.etter  indicates  the  apparatus  em- 
ployed in  dredging:  D.,  Dredge;  Ag.  D.,  Agassiz  Dredge;  R.  D.,  Rake 
Dredge;  T.,  Trawl;  Ag.  T.,  Agassiz  Trawl;  O.  T.,  CHter  Trawl;  Tan., 
Tangles. 

STATIONS  FOE  1871,  IN  AND  ABOUT  VINEYARD  SOUND,  MASSACHUSETIS. 

During  this,  the  first  year  of  the  Commission,  the  dredgings  in  shal- 
low water  were  made  partly  from  a  sail  boat,  and  partly  from  a  stewn- 
launch,  and  those  in  the  deeper  waters,  from  the  United  States  revenue- 
cutter  Moccasin,  Gapt.  J.  G.  Baker.  The  dredging  stations  numbered 
in  all  about  250,  but  to  avoid  confusion  in  laying  them  out  on  the  diart, 
they  wei^e  combined  into  87  groups  or  lines,  each  including  from  2  to  9 
stations,  the  lines  being  designated  by  numbers,  the  stations  by  letters. 
In  this  manner  they  were  represented  on  the  large  chart  accompanying 
the  Report  of  the  United  States  Fish  Commissioner  for  1871-^2.  In 
making  up  the  present  list  the  same  arrangement  has  also  been  followed, 
and  where  all  the  stations  of  a  group  were  of  the  same  nature,  tber 
have  been  located  collectively  j  otherwise  the  exact  position  of  each  sta- 
tion has  been  given. 

Dates  are  not  prefixed  to  all  of  the  inner  groups,  as  many  of  them 
include  stations  made  on  different  days.  Temperature  observations 
(with  Miller-Casella  self-registering  thermometers)  were  taken  at  iDOSt 
of  the  outer  stations,  as  recorded  in  the  list,  but  were  omitted  at  the 
inner  ones.  The  dredge  was  the  implement  most  commonly  used  for 
scraping  the  bottom,  but  the  beam-trawl  was  also  frequently  em- 
ployed on  the  smooth  inner  grounds.  The  rake-dredge  was  worked  a 
few  times  off  Gay  Head,  and  the  tangles  very  rarely,  in  only  a  few 
places.  The  characters  of  t^e  many  localities  gone  over  in  1871,  as  wdl 
as  the  species  of  animals  found  inhabiting  them,  are  fully  discossed  in 
the  "  Eeport  upon  the  Invertebrate  Animals  of  Vineyard  Sound  ssi 
the  adjacent  waters,  with  an  account  of  the  physical  character  of  the 
region,''  by  Prof.  A.  E.  Verrillj  contained  in  the  Seport  of  the  United 
States  Fish  Commissioner,  Part  I,  for  187W72. 

Digitized  by  VjOOQlC 


DEEDGIXG  STATIONS   OF  U.   S.   PISH   COMMISSION. 


561 


Date. 


Locality. 


Nature  of  bottom. 


Tempeiatiii«. 


1«7L 


Jane  80 
July  U 
Jane  30 


July  20 


10 

U 

12 
13 

14 

15 
16 
17 

18 

19 

20 

21 


I 


June  30 
June  20 

Jnly  24 


July  24 


Jmie27) 
June  28  5 


a,  &.  Off  Little  Harbor,  Wood**  Holl. . . 

a,  6.  Off  Little  Harbor,  Wood's  Holl, 
between  Nobska  Point  and  Nona* 
messet  Island. 

a,6,tf.  Off  Great  Harbor,  Wood's  Holl, 
from  south  of  buoy  R.  No.  4  to  Great 
Ledge. 

a,  b,  0,  d,  e.  Beginning  nearly  the  same 
as  No.  3  aod  extending  to  boyond 
buoy  B.  No.  2. 
Wood'sHoll: 

a,b.  Southeast  of  Nonamesset  Island.. 

0,  d.  Between  Nonamesset  Island  and 
Great  Ledge. 

€.  OffMink  Point,  Nonamesset  Island.. 

/^g.  Mouth  of  Great  Harbor 

Vineyard  Sound : 

a,  h.  Between  Nobska  Point  and  Fal- 
mouth. 

e.  Between  Nobska  Point  and  Fal- 
mouth. 

d.  About  i  mile  south  of  Falmouth — 

«,/.  Between  Falmouth  Harbor  and 
Western  end  of  L'Homme  Diou 
ShoaL 

a.  Lackey's  Bay.Yinevard  Sound 

6, «,  d.  lAckev's  Bay,  v  ineyard  Sound . 

a,  d,  0,  (2,  «,  /  ff.  Vineyard  Sound,  off 
Nonamesset  Island  and  Wood's  HolL 

a,  6,  C|d.  Vlnemrd  Sound,  south  of  Lit- 
tle Harbor,  Wood's  Holl,  i  to  li  miles 
from  Nobska  Point. 
Wood's  Holl: 

a,  b,  c.  Passages  between  Nonamesset 
and  Naushon  Islands. 

d.  Hadley  Harbor 

«,/.  Between  Long  Nook  and  Nona- 
messet Island. 
Wood's  HoU  Passage: 

a,b,e.  Off  Nonamesset  Island 


d,€,/,g.  Off Fncatena Island 

a,  b,  e.  Wood's  Holl  Passage,  between 
Long  Neok  and  Nonamesset  Island, 
a,  b.  Month  of  Great  Harbor,  Wood's 
Holl,  from  off  Bar  Neck  wharf  to 
midway  between  Mink  Point  and 
Parkers  Neck. 

Wood's  Holl,  in  the  passajro-way  to 
the  east  and  soutn  of  Itom  and 
Bluff  Islands: 
b 


e,d 

ej/,g.  In  Great  Harbor 

a,  6,  e.  Wood'sHoU,  buoy  No.  3,  Middle 

Ledge  to  Lone  Rock  Spindle. 
a,b,e.  Great   Harbor.  Wood's    Holl, 

near  buoys  No.  12  and  14. 
Mouth  of   Great   Harbor,  from  Bar 

Neck  to  east  of  Nonamesset  Island. 

b 


«,<!,«,/ 

a,  5,0^  Mouth  of  Great  Harbor,  from 
off  Bar  Neck  wharf  to  midway  be- 
tween Parker's  Neok  and  Nona- 
messet Island. 

a,  b.  Mouth  of  Great  Harbor,  between 
Parker's  Neok  and  Lone  Bock  Spin- 
dle. 

a,b,e.  Month  of  Great  Harbor,  be- 
tween Nonamesset  Island  and  Par- 
ker's Neck. 

a,&,tf,(2,s.  Vineyard  Sound,  southeast- 
erly from  Nobska  Point  about  |  mile ; 
all  near  together. 

Vineyard  Sound,  between  Nobska 
Point  and  Falmouth  Harbor. 

«,&.« 

d. .••..•••... 


S.  Miss.  61> 36 


Covered  with  eel-grass 
Booky,  small  stones. 


2|>9},  Books,  gravel,  Sto. 
31-12^1  Books,  small  stones,  &c 


3^5i 
3i 

Slit 
2-3 
8-5 

41 

5i>9 


7-10 
7-12 

1J.2I 

3i-4J 

3i-5 
2M 

lJ-7 


21 
6^10 

li-14 


2J-12i 

1-8J 
li-^ 
6-10 

4-6i 


Sand,  gravel 

Bocks,   stones,   dead 
shells. 

...do 

...do 


Covered  with  eel-grass 
Gravel  and  shells.. 


...do. 
...do. 


Covered  with  eel-grass 
Gravel 

Bocks,  gravel,  small 

stones. 
Bocks. 


Soft  mud.... 

...do 

Hard  gravel . 


Fine     gravel, 

weeds. 
Sand,  stones... 
Sand,  gravel . . . 

Gravel,  &o 


dead 


Bocky 

...do 

Bocky.  sand 

Gravel,  small  stones, 

shells 
Bocks 


Mud  and  eel-grass . 

Bocks,  du: 

Hard  gravel 


Gravel,  mud,  weeds . 
Gravel,  &c 


Bocks,  gravel,  small 
stones. 


Stones,  dead  sheOa. , 
Sand,  gravel 
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1871.  I 
June  30)  ' 
Jnly  zy 
July   8) 


:a  Point 
of  Fal. 


July  20 


Jnly  20 


I  a,  'almouth. 

!  c,  i  /Homme 

I  a,  between 

«,  a  line  of 

(  .  25,  and 

1 

midway 

1  part     of 

nemain- 


I  A,  V.  v/u  wvBvtuu  cuuBuuo  w  cbannel 
between  L'Homme  Dieu  Sboal  and 
I     Hedee  Fence. 

I  c,d.e,/.  Soathofwestem  end  of  Hedge 
•      Fence. 

'  a,b,c.  Vineyard  Sound ;  a  line  parallel 
I      to,  and  Juat  south  of,  eastern  half  of 
Hedffe  Fence, 
a,  ft.  Mouth  of  Vineyard  Haven,  be- 
tween East  and  West  Chop. 
Vinevord  Sound : 
a,  ind  East 


June  29 


July  17 


and  off 


Tunnins 
bem  baU 


r'Homme 


a,  between 

eu  Shoal 
and  Wreck  ShoaL 
a,  ft.  0,  (2, «.  Vineyard  Sound ;  line  run- 
ning east  and  west  between  Wreok 
Shoal  and  1  mile  off  Waqnoit  Bay. 
a,ft,  e,  ct.  Nantucket    Sound,  between 
Wreck  Shoal  and  Horsc-Shoe  Shoal. 
Vineyard  Sound,  off  north  side  of 
Martha's  Vineyard  and  nearly 
parallel  with  the  shore,  distant 
from  shore i-^ mile: 
a,ft,e.<i.  Between  Martha's  Vineyard 
and  Middle  Ground. 

«,f,g'  OflfWestChop 

h,i.  Off  East  Chop 

Vineyard  Sound ; 
a.  About  {  mile  north  of  center  of  Ifid- 

die  Ground, 
ft,  e.  Just  off  center  of  Middle  Ground . . 
a,  ft.  Vineyard  Sound,  about  midway 
between  Nobska  Point  and  Middle 
Ground. 
a,b,e,d.  Vineyard    Sound,     between 
Wood's  Holi  and  Middle  Ground. 
Vineyard  Sound : 
a.  About  U  mOes  east  of  Nobska  Point . 
ft.  About  11  miles  southeast  of  Nobska 

Point 
a,  ft.  Vineyard  Sound,  off  Tari>aulin 
Cove. 
Vineyard  Sound : 
a,  ft,  e.  Lme  of  dredcings  off  northern 
half  of  Naushon  Island,  parallel  to 
shore,  distant  about  |  mile. 
d.  Continuation  of  same,  (  ndle  off 
Nonameaset  Island. 


41-10 

6|-10 
5-18 

8-6 

5-18 

5f-18 

5-6 

10-12 
5i-12 

5-7 

10-18 
9-111 
U-12i 

6i-18t 

5-«J 

6-7 

4-71 
H-15* 


5-11 

9-18 
44-9 

10-14 
10-13 


10-12 
XOI-151 

lOi-lSf 

101-U4 


Gravel,  s&eua 

Astrangia^  tpoogee,  &o 


Gravel,  stones,  rocks. 


Books,  sand.. 
Sand,  stones. 


Gravel. 


...do 

Stones,  gravel. 


Gravel,  stones,  ssnd. 


Small  stones. 
....do 


Gravel 

Gravel,  haxd  i 
Gravel 


1     I        1 
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Bttto. 


187L 


July  14  \ 
July  17  5 

July  14 


47 


48 


52 

53 
54 

55 

56 
57 
58 


67    July  24 

68 


July  22 
July  22 


July   12 


LooaUty. 


(i»  &,  e,  d,  0.  Yineyard  Sound ;  line  about 
paiallel  to  last,  off  northern  half  of 
Kauahon  Island,  about  1  mile  from 
shore. 

a,  b.  Vineyard  Sound, X)ff  Quick's  Hole. 

Yineyard  Sound,  off  the  Elisabeth 
Isbnids. 

a,b.  OffPasqueldand 

e.  Off  Bobinson's  Hole 

d,s.  Offsouth  end  of  Naushon  Island. . 

a,&,«,cl,s.  Yineyard  Sound,  off  west 
side  of  Martha's  Yinerard,  between 
Henemsha  Bight  nna  Cedar  Tree 
Neck,  I  to  U  miles  from  shore,  and 
nearly  parallel  to  it. 

a,b,e^a. 


a,&,«,d.  Yineyard  itound,  same  as  last, 
i-|  ndle  from  shore,  and  extending 
about  1|  miles  both  north  and  south 
ofCai>eHiseon. 
Yineyard  ^nnd: 

a.  About  northeast  of  Gay  Head,  4i 
milee. 

b.  About  west  of  Lucas  Shoal,  1^  miles . . 
a,&.  Yineyard  Sound.  MenemshaBicht. 

Yineyaid  Sound,  Menemsba  Bight : 
a,b,e 


a,  b,  e,  d.  Yineyard  Sound,  north  of 
southwestern  extremity  of  Martha's 
Yineyard,  ^-1  mile  fixmi  shore  (c,  d, 
off  Menemsha  Bight). 

a,  ft,  e,  d,  s.  Yineyawl  Sound,  nortti  and 
northeast  of  Devil's  Bridge,   Oay 
Head,  |  to  1  mile  from  shore. 
Yineyard  Sound,  north  of  Gay  Head : 

a.  About  U  miles  from  shore 

b.  About  2i  miles  frtmi  shore 

a,  b,  e.  Yineyard  Sound,  north  of  Devil's 

Bridge,  Gay  Head,  |  mile. 

0,5,0,0.  Yineyard  Sound,  northwest- 
erly from  Gay  Head,  about  1  mile. 

o,  b,  c,  d,  e.  About  same  i>osition  as  last, 
forming  a  lino  about  i  mile  frirther  off. 

a>  ft,  0,  d.  0.  Yineyard  Sound,  northwest- 
erly from  Gay  Head,  li-2  miles. 

«.*.« * 

a 


0,6,0.  Yineyard  Sound,  northwesterly 
from  Gay  Head,  i-l|  miles. 

o,  b,  e.  Yineyard  Sound,  northwesterly 
fh)m  Gay  Head,  1-2  miles. 

o,  ft,  0.  Yineyard  Sound,  northwesterly 
from  Gkty  Head,  1-2  miles;  more  east- 
erly than  60. 

o,  6, 0.  Yineyard  Sound,  northwesterlv 
from  Gay  Head,  1-2  miles;  more  east- 
erly than  61. 

a>  ft.  0.  d.  Yineyard  Sound,  north  of  Dev- 
il^s  Bridge,  Gay  Head,  ^  mUe. 
Buzeam's  Bay,  Cataumot  Harbor: 

o.  In  harbor 

ft.  At  mouth  of  harbor 

o,  ft.  Buzzard's  Bay,  off  Gataumet  Har- 
bor. 

o,ft.  Buzzard's  Bay.  between  Long 
Neck  and  Quamnuisset  Harbor. 

Oyft.  Just  outside  of  06 

Buzzard'sBay,  westof  Quamquisset 
Harbor: 

o.  About2miles 

ft.  About  1  mile 

0.  Aboutimile 

o,  ft.  Buzzard's  Bay,  west  of  Quamquis- 

'  set  Harbor,  about  1^  miles. 


a 


lOi-lH 


6i-8l 
7-14i' 


Nature  of  bottom. 


Gravel. 


Coarse  gravel,  sheUs . 


1(^171 


Sand,  shells 

— do 

Sand,  shells,  and  gravel 


Black  mud,  dead  mus- 
sels, &c. 

Sand 

Sand,  gravel,  sheila 


4}-ll 


7J-18 

5-6 
4-8 


11-21  Mud,  fine  sand. 

4|....do 

6-9   ....do 

10-12     Sand 


5-12 


Sand,  rocks  . 


16)  Mussels. 
14-15}....  do. 


Bocky,  dead  mussels, 

See. 
...do 


Rooky. 


Rocky 

Mud,  dead  mussels . 
51-llJ  Rocky 


6-lli 
5J-18I 

5*-16i 

«-8} 


.do. 
.do. 


...do 

Rocks,  sand,  shells . 


3^'  Sand,  eel-grass . 
8J-4i..-do..... 


5-6it  Hard  sand . 
5-6i  Sand,  mud  . 


7i'  Jine  sandy  mud  . 

7i*....do 

6-7  :  Mud 

6i-7i 


Temperature. 
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DOe. 


LooiUty. 


Katore  of  iMUom. 


TemperAtort. 


187L 


Sept  12 

Sept.  12 
Sept    0 


83 

I 

84  Sept  U 


85  ;  Sept    0 


66    Sept.  18 


£ 


6J-10J 

7i-8* 
7-8 


Sand,  gmTeltttoiiM . 


Finegrarel 
Bocks,  hard 


Sand,  mud  . 


Books 

Sand  and  muddy  taad. 


:'s 


H-8J 
8t-7i 


Bine  mud. 
...do 


Grayel,  dead  weeds,  Le 
Books,  graTel, 


In  channel  between  Ghappaqoiddiok 
Island,  Martha's  Vineyard,  and 
Hawe's  Shoal : 

a.  Korthern  part  of  channel 

b.  Soathem  part  of  channel... 

Soatheasterly  from  Martha's  Vine- 
yard, 3|  too  miles: 

A.  10  miles soath  from  Cape  Poge..... 


Mud,    eel-nass, 
dead  weeds. 

Black  mud 

Blue  day 


b.  18  miles  south  from  Gape  Poge 

c  IJ  miles  west  of  6 

South  of  Martha's  Vineyard,  5  to  8 
miles: 
a.  Southeast  of  Gay  Head,  12^  miles. . . 

h.  Southeast  of  Gay  Head,  8  miles 

Southand  south  westfrom  Gay  Head, 
about  5  miles;  northwest  of  No- 
man's  Land : 

a,  5  miles  south-sonthwest  of  Gay  Head . 

b.  5  miles  south  of  Gay  Head 

a,  b,  0,  d.  Vine  vard  Sound,  off  Gay  Head, 

panUlel  to  l^o.  58,  and  slightly  mora 
distant  fix>m  shore. 
South  and  southwest  of  Gay  Head: 

a,  1|  miles  southwest  of  Gay  Mead 

b.  4  miles  southwest  of  Gay  Head 

e,  2i  miles  a  little  west  of  south  of  Gay 

Head. 

d.  Si  miles  a  little  east  of  south  of  Gay 
Head. 

West  of  Gav  Head,3  to  5  miles: 
A.  -8  miles;  ft,  9^  miles;  west  of  Gay 
Head. 

e.  4  miles  west  of  Gay  Head 

d.  1  mile  north-northwest  from  e 

e.  5  miles  a  little  north  of  west  from 
Gay  Head. 

West-southwest  of  Gay  Head,  10  to 
13  miles: 

a.  13  miles  west-southwest  fivm  Qmy 
Head. 

b,  lOi  miles  west-southwest  fimn  Gay 


8# 


181 
81 


8-12 

16 

10-16 


Sand    and   siUoioas 
swmges. 

Sand 

San^mud 


Sand.. 
...do. 


Grarel 
...do. 
Bocky 


18 
16i 
12 


15* 

18 
10 
11 


Books,  gniYel . 
Sandy  mud — 
Books,  grarel . 

....do 


Sand 

Soft,  sticky  mod . 

...do 

...do 


Gravel,  sand,  with 

mud. 
...do 


64 

6L5 


91 

m 


57 
59 
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Date. 


1871. 
Sept.  li 


Locality. 


A.  IM  miles  west-^onthwefli  of  Qax 

Head. 
b.  18|  miles  wee^8oathwes4  of  Qmy 

Head. 


a 


29 


Nature  of  bottom. 


Sandy  mud. 
...do 


Temperature. 


STATIONS  FOR  1872,  WITH  HEADQUARTERS  AT  EASTFORT,  ME. 

The  dredgings  for  1872  were  mostly  carried  on  from  a  large  sail-boat; 
bat  those  in  the  deeper  waters  of  the  Bay  of  Fondy  were  made  from  the 
UDited  States  revenae-cutter  Mosswood,  Captain  Hodgdon.  The  regions 
explored  were  about  as  follows :  Eastport  Harbor,  South  Bay,  and  Pas« 
samaquoddy  Bay,  all  of  which  are  comparatively  shallow-water  areas ; 
the  shallow  waters  about  the  island  of  Grand  Menan,  especially  those 
among  the  small  islands  to  the  east  of  Grand  Menan;  and  the  deeper 
waters  east  of  Gampobello  Island,  west  of  Grand  Menan ;  and  toward  the 
center  of  the  Bay  of  Fundy,  between  Grand  Menan  and  Nova  Scotia. 

In  connection  with  the  shallow- water  dredgings  no  complete  record  of 
observations  was  kept,  but  the  collections  made  were  appropriately 
labeled  with  the  precise  locality,  depth  of  water,  nature  of  bottom,  &c. 
The  more  important  hauls  in  deep  water,  mostly  accompanied  by  tem- 
perature observations,  are  as  follows,  the  letters  used  to  designate  them 
being  the  same  as  were  employed  in  the  original  records : 


1 

I)at«w 

Looality. 

i 

Temperatores. 

^ 

i 

1 

1 

1871 
Aug.  24 

...do... 

Ang.23 

...do... 

Aug.  28 

...do... 

...do... 

Aag.l8 

..do... 
Aug.  2 

...do... 

...do... 
...do... 

Bay  of  Fondy,  off  Grand  Menan,  beginning  at  a  point  8 
mOee  SB.  bv  £.  of  north  end  of  WCite  Head  Island,  and 
naming  N£.  for  a  distance  of  nearly  3  miles.    <Tem- 

at  both.) 
Bay  of  Fondy,  off  Grand  Menan,  north  of  last ;  beginning 

8) miles £. of  White  Headland, and extendingaboot 

2  miles  SW.                                                     ^ 
Bay  of  Fundy,  K  of  Grand  Menan,  aboot  2^  miles  B.  of 

north  end  of  White  Head  Ishmd. 
Bay  of  Fondy ,  E.  of  Grand  Menan,  If  miles  B.  by  &  1  &  of 

north  end  oi^  White  Head  Tslnnd. 
Grand  Menan  channel,  west  of  Grand  Menan  Island ;  21 

miles  N.  by  W.  k  W.  of  Southern  Head,  G.  M 
Grand  Monon  channel  west  of  Grand  Menan  Island;  4^ 
mUes  NN  W.  #  W.  ofSouthem  Head,  G.  M. 
Grand  Menan  channel,  west  of  Grand  Menan  Island;  6 

miles  N.  i  W.  of  Soothem  Head,  G.  M. 
Bay  of  Fondy,  about  3^  miles  east  of  Herring  Cove  Head, 

Campobello  Inland.    (Soft  moddy  bottom.) 
Bay  of  Fondy,  jost  off  Herring  Cove,  Gampobello  Island. . 
Ba^  of  Fondy.  24  miles,  aboot  SB.  of  HeadHarbor  light, 

Aboot^  mUes  BNB.  of  Head  Harbor  Light,  CampobeUo 

Ishmd. 
Aboot  If  mOesNE.  of  Head  Harbor  Light 

106-90 

06-100 

2W8 
28 
40 
54 

66 
60 
27 

00 

77 

80 
73 
25 
32 

o 

o 
48 

o 
88 

3^ 

.304 
44 



63 

48 
47 

451 

4)) 
40 

+«. 

43 

-f^- 

46 

481 

S» 

+aK'. 

46 

Midway  betwf'en  Head  Harbor  Light  and  Spmoe  Ishmd.. 

48 

45 
47 
46 
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STATIONS  FOR  1873,  WITH  HEADQUARTERS  AT  PEAK'S  ISLAND,  CA8CO 
BAY,  MAINE;  AND  ALSO  STATIONS  OF  THE  UNITED  STATES  COAST 
SURVEY  STEAMER  BACHE  FOR  1872,  1873,  AND  1874,  IN  THE  GULF  OP 
MAINE,  &c. 

In  this  list  the  dredgings  indicated  by  the  above  heading  have  been 
groiiped  together,  as  they  appear  on  the  chart  prepared  for  pablica- 
tion.  Numbers  ranging  from  1  B.  to  78  B.  were  originally  assigned  to 
the  Bache  dredgings  for  1873  and  1874,  in  papers  jmblished  by  Profes- 
sor Yerrill'in  the  American  Journal  of  Science  for  April,  1874,  said  June, 
1875,  and  elsewhere.  To  these  the  dredging  stations  of  the  Bache  for 
1872, 18  in  number,  have  been  added,  thus  increasing  the  list  to  97  B. 
As  to  the  regular  series  of  dredgings  made  by  the  Bluelight,  nnder 
command  of  Lieut.  Commander  L.  A.  Beardslee,  in  and  off  Caseo  Bay, 
no  serial  numbers  were  given  to  the  hauls  until  the  commencement  of 
the  temperature  observations,  July  21.  To  the  numbers  (1  to  66),  given 
to  such  of  the  subsequent  hauls  as  were  accompanied  by  temi^eratoie 
observations,  100  has  been  added  (101  Bl.  to  166  BL),  and  numbers  from 
167  Bl.  to  190  Bl.  have  been  given  to  the  hauls  from  July  12  to  July  21, 
and  from  191  BL  to  212  BL  to  those  taken  after  July  20,  but  not  in- 
cluded in  the  temperature  series.  The  descriptions  of  localities  from 
101  BL  to  166  BL  are  taken  fi*om  the  record  books  for  temperatures, 
with  some  additions,  and  from  167  BL  to  212  BL  from  the  eight  books 
of  dredging  lists,  which  were  kept.  Additions  to  101  BL  to  166  BL, 
taken  from  the  dredging  books,  are  marked  D.  L. 

The  dredging  stations  of  the  Bache  for  1872  were  on  and  about  Saint 
George's  Bank  and  La  Have  Bank,  and  extended  as  for  as  Halifsix,  N. 
S.  5  in  1873  they  were  mostly  in  the  Gulf  of  Maine,  especially  in  the 
region  of  Jef&'ey's  and  Gashe's  Ledges,  a  few  being  made  in  Massachu- 
setts Bay;  those  for  1874  were  entirely  in  the  Gulf  of  Maine. 
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STATIONS  FOR  1874  AND  1875.  WITH  HEADQUARTERS  AT  NOANK,  C0S5., 
AND  WOOD'S  HOLL,  MASS. 

In  1874,  the  headquarters  of  theXJnited  States  Fish  Commission  weie 
established  at  Noank,  Conn.,  and  the  area  covered  by  its  dredgings  in- 
cluded Fisher^s  Island  Sound;  the  eastern  part  of  Long  IdMid  Sound; 
Block  Island  Sound;  and  Gardiner's  and  Peconic  Bays:  and  ^so ex- 
tended some  distance  to  the  east,  south,  and  southwest  of  Block  Island. 
In  1875,  with  headquarters  at  Wood's  Holl,  Mass.,  dredgings  were  car- 
ried on  in  Vineyard  and  Kantucket  Sounds;  Buzzard's  Bay;  over  a 
portion  of  Nantucket  Shoals;  to  the  southward  of  N^antucket  Island 
and  Martha's  Vineyard;  and  also  on  and  about  Southwest  ShoaL  The 
dredgings  were  all  made  by  the  United  States  steamer  Bluelight,  Com- 
mander L.  A.  Beardslee,  and  a  separate  series  of  numbers,  to  desigMte 
the  stations,  was  employed  for  each  year.  To  facilitate  the  recording 
of  all  the  dredging  stations  of  the  United  States  Fish  Commission  on 
charts,  and  to  bring  the  southern  ones  into  uniformity  with  those  made 
to  the  north  of  Cape  Cod  in  more  recent  years,  and  already  recorded 
botii  on  charts  and  in  reports  prepared  for  publication  in  a  single  series 
of  numbers  ranging  from  1  to  378,  400  has  been  added  to  the  1874 
dredgings  and  600  to  those  of  1875.  In  this  way  all  the  dredging  sta- 
tions from  1874  to  1879,  inclusive,  are  included  in  a  single  s^es. 

The  temperature  observations  recorded  in  the  two  following  tables 
were  mostly  taken  with  much  care.  Former  experiences  had  proved 
that  the  Miller-Casella  thermometers  were  slow  in  acting,  requiring  ftom 
three  to  ten  minutes  (according  to  the  depth  of  water)  to  obtain  a  cor- 
rect reading,  and  they  were,  therefore,  always  left  down  a  suitable  length 
of  time.  The  bottom  and  surface  temperatures,  in  nearly  all  cases,  were 
taken  with  Miller-Casella  self-registering  thermometers;  occasionally  a 
United  States  naval  thermometer  was  employed  for  surface  tempm- 
tures,  and  the  same  instrument  was  generally  employed  for  the  air. 


STATIONS  FOR  1874. 
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i 

Dikte. 

401 

1874. 
July  13 

402 
403 
404 

13 
13 
13 

405 
406 

"juiy'ii 

407 

14 

408 

14 

400 

14 

410 

14 

411 

16 

Loodlty. 
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Katnre  of  bottom. 


TempcntoTM. 


& 


:  t 

I    ft 


Fisher «   Island    Sound,  West 

Clomp,  bearixig  S. 

Fisbor's  Island  ^und 

do 

Fisher's  Island  Sound,  off  Lati- 
mer's Reef. 
(No  record.) 
Fisher's  Island   Sound,  N.   of 

Young's  Rock. 
I'isher's  Island  Soan<l,  NW.  of 

Seal  Rocks. 
Fisher's  Island  Sound,  N.  by  E. 

of  Wicopessit. 
Fisher's  Island  Sound,  Lord's 

Channel. 
Fishor's  Island  Sound,  off  Nap- 

atree  Point. 
Watch  Hill  Lisrht-House,  R.I., 

NN  W.,  distant  about  |  mile. 


■3 

II 
0 

11* 
111 

11 


Had. 


Suid... 
...do.. 
Bocky. 


Rooky 

Sand,  stones  . 

Clay 

Rocky 

Sand 

...do 


n 

IX 

a 


.in 


.!ix 
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675 


427 

22 

428 

22 

429 

22 

430 

23 

431 

23 

432 

23 

433 

24 

484 

24 

485 

24 

486 

24 

487 

24 

438 

24 

439 

27 

440 

27 

441 

27 

443 

27 

443 
444 

27 
29 

Fisher's   Islonfl    Soiixid,^  mfle 

NW.  of  Middle  Clamp. 
Fisher's  leUnd  Sound,  ^  mfle 

KKW.  of  Middle  Clamp. 
Fisher's  Island  Sound,  f  mfle 

NNE.  of  W.  Clamp. 
Fisher's  Island  Soond,  Eelgrass 

Li£ht-Sliip  £.  by  W.,  distant  | 

mile. 
Fisher's  Island  Soand,  between 

Latimer's  Beef  and  Yonng's 

Book. 
Fisher's  Island  Sonnd,  eastward 

of  Latimer's  Reef. 
Fisher's  Island  Sotmd,  Groton 

Long  PointNE.  by  K.  distant 

imile. 
Fisher's  Island  Sonnd,  between 

Sea-Flower  Beef  and  Groton 

Long  Point. 
Long  Island  Sonnd,  Baoe  Point 

bearing  £.,  distant  2^  miles. 
Long  Island  Soand,  aboatimile 

SW.of  485. 
Block  Island  Sonnd,  oiT  Cnlloden 

Point,  Long  Island. 
Block  Island  Soand,  NW.  of  Cnl- 
loden Point,  Long  Island. 
Fisher's  Island  Sonnd,  eastern 

part  of  Sweeper  Sound. 
Fisher's  Islana  Soand,  boose  on 

Bam  Island  beazing  NK  f  E. 
Fisher's  Island  Sonnd,  Sw.  of 

Bam  Island  ^  mfle. 
Fishef's  Island  Sound,  off  Iflddle 

Clnmp. 

do. 

Fisher's  Island  Sound,  NW.  of 
Bel  gHMs  Lightship,  distant 
aboBtfmiie 


llhOI 
11 

8 

7 

101 

11 
8 


50 
50 
12J 
12 

4 
4 
8i 
14 


Sand.  sheflB 

66 

64 

62.5 

....do 

66 
65 

64 
64 

62.5 
63 

...do 

Sand,  gravel 

66 

64 

62.5 

Sand,graTel,sbells. 

65.5 

62.5 

«L5 

Cottraesand,  shells, 

rocks. 
Sand,  sheila 

65 

03.5 

61 

72 

66 

63 

do 

71 

72 
69 

65.5 

68 
68 

62.5 

58 

58 

Bocky,  with  mna- 

aels. 
Booka,  gravel 

S«id,mnd 

74 

66 

61 

Sand 

Sand,8hellB 

70.6 

68.5 

65 

Sand 

68.5 
68.5 
6&5 

66.5 
66.5 
66b5 

85.5 

65 

64 

....do 

StoiMa,  gittvd .  • . . . 

....do 

Sand,  gravel,  sheDa 

67 

66 

615 

D. 
D. 
D. 
D. 

D. 

D. 
B. 

i>. 

D. 

D. 

T. 

B. 

D. 

Dl 

D. 

D. 

D. 
D. 
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Date. 


LoodMj. 


ISitAnnoi  bottoiD. 


Tempentans. 


445 

446 
447 

448 


449 
450 
451 
452 
453 

454 

455 


456 

457 

458 
450 
460 


461 
4C2 
463 
464 
465 
466 
407 
468 
469 
470 
471 
472 

478 

474 

475 


476 

477 

478 

470 

480 

481 
482 

483 

484 

485 


1874. 
July   80 


80 
80 
80 
80 
81 

81 

Aug.    8 


BlocV  Island  Ronnd,  SB.  |  E.  of 

Bac«  Rock  nearlv Smiles;  B.  of 

LitUe  Gull  Island  Light-House 

5§  miles. 
Block  Island  Sound,  |  mile  aboat 

W.  by  S.  of  445. 
Block   Island  Sound,  If  miles 

about  W.  by  S.  of  445. 
Mouth  of  Gardiner's  Bay,  Lonff 

Island,  Gardiner's  Point LighF- 

House  8.  about )  mile. 
Gardiner's  Bay,  Long  Island — 

do 

do 

do 

Block  Island  Sound,  Watoh  Hill 

Light  N.  by  W,  8  miles. 
Block  Island  Sound,  Watoh  HOI 

Light  K.  by  E.  8  miles. 
Long  Island  Sound,  Bartlett's 

Beef  Lightship  B.  about  1| 

miles. 
Long  Island  Sound.  Bartlett's 

Beef  Light-Ship  E.  about  2} 

miles. 
Long  Island  Sound,  BarUett's 

Beef  Ligh^Ship  E.  i  K.  about 

3  miles. 

Long  Island  Sound,  Hatohett's 

Point  N  W.  about  2  miles. 
Long  Island  Sound,   off  Say- 
brook,  Conn. 
L<mg  Island  Sound,   between 
Comtiold  Point  and  Long  Sand 
Shoal. 
Little  Peoonio  Bay,  Long  Island 

do 

do 

do 

do 

Great  Peoonio  Bay,  Long  Island 

do 

do 

Little  Peoonio  Bay,  Long  Island 

do 

Gardiner's  Bay,  Long  Island ... 

do 

(Block  Ishmd  Sound,  Watch  Hill{ 
;  LiffhtK.iW.,  distant  3  mUes-S 
Block  Island  Sound,  Montauk 

Point  SW.  I S.  6  miles. 
Block  Island  Sound,  Block  Isl- 
and Light  ENE.,  distant  about 
8  miles. 
Blook  Island  Sound.  Block  Isl- 
and Light  SE.  by  £.  i  E.  about 

4  miles. 

Block  Island  Sound,  Block  Isl- 
and Light  ESB.,  about  7  miles. 

Block  Island  Sound.  Watoh  Hill 
Light  XW.  I W.  about  4  miles. 

Block  Ishmd  Sound,  Watch  Hill 
Light  NW.  i  K.  about  3  miles. 

In  West  Harbor  of  Fisher's  Isl- 


.do. 


In  West  Harbor  of  Fisher's  Isl- 
and, off  Clay  Point. 

Off  Hawk's  Nest  Point,  inner 
side  of  Fisher's  Island. 

Fisher's  Island  Sound,  between 
Middle  Clump  and  Bam  Isl- 
and Beef. 

Block  Island  Sound,  about  1  mile 
&  of  K  end  of  fisher's  Island. 


45 

40 
24 

? 

18 
184 
22 
14 

151 

10 
4 

0 


7 

181-10 
14 

J 

18-23 


17 

m 

181 

10 
24 


4 

5J-2I 

12* 

15 


Sand.. 


62.5 


...do .. 
...do... 
Gray  el. 


Mud... 
Sand... 
Grayel. 
Mud... 
Sand... 


71 


7L5  !  67.5 
72  ]  66.5 
72  I  66.5 
60.5  68.5 
68      I  66 


Mud,  shells.... 

Sand,  mud 

Grarel,  sand ... 

Sand,  gravel,  sheUs 


Gravel,  shells . 
Sand 


GrsveL  shells 

Sand,  shells 

Gravel 

Sand,  gravel 

Sand,  shells 

Mud,  sand,  gravel. 

Sand 

Gravel 

Sand,  shells 

Sand 

....do 

Sand,  shells 

Sand 

....do 


Mud. 


Sand,  mud. 


Mud 

Sand 

Sand,  sheUs. 
Sand 


...do 

Sand,  mud. 


Sand,    gravel,  to 

mud  and  weeds. 

Mud,  shells 


Sand. 


Q0.5    64.5 
50        64 


67 

6L5 
67 


OflLS 


63.5 


64.5 

65 

65 

65 

56 


64.5 

64 
64.5 


74 


63.5 

•i 

61.5 

63 
61.5 


B. 
T. 
T. 


67.5 
68 

66.5 
06 


70 


74 

74 
74 

74 

78.6 

75 


72 


72.5.71 


7a5 


«    SI 

63.25  60 
68.5    60 


015 
015 


7L5  D. 
,  D. 

78  T. 
7L5!D. 
D. 

IX 

D. 

V. 

D. 

T. 

D. 

T. 

T. 
D. 


72 

715 

7J.5 


50 
58.5 


65.25 
65.25 


64.73 
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577 


I' 

i 


Dste. 


Looali<7* 


Nature  ofbottom. 


TemperatnrM. 


I 


4M 

1074. 
Aug.U 

487 

11 

488 

11 

489 

11 

49Q 

11 

481 

11 

482 
496 

12 
12 

494 
485 

12 
12 

486 

12 

487 

13 

488 

13 

508  ; 

601  I 

j 

502 

i 

503  ; 

I 

504  ) 

505  I 

606  I 

^^ 

507  I 
6«' 
509 

510 

sn 

512 
518 
«4 
515 

5ia 


517 
518 
519 


13 


13 


13 


14 


14 


17 


Block  Island  Sound,  abontf  mile 

&  of  £.  end  of  Fisher's  Isliind. 
Block  Island  Sonnd^  about )  mile 

off  centre  of  Fisher's  Island. 
Block  Islsnd  Sound,  off  Monnt 

Prospect,     Fisher's    Island, 

about  i  mile  from  land. 
Block  Island  Sound,  about | mile 

westward  of  468. 
Block  Island  Sound,  about  |  mile 

S£.  of  Bace  Point. 
Block  Island  Sound,  about  1^ 

miles  S.  of  Mount  Prospect. 

Noank  Harbor .« 

Fisher's  Island  Sound,  between 

Sea-Flower   and   B.or8e-81ioe 

Beefs. 

...    do 

Fisher's  Island  Sound,  W.  of  Sea- 
Flower  Reef  Beacon. 
Fisher'slsland  Sound,  W.  of  Sea- 
Flower  Reef  Beacon  about  1 

mile. 
Block  Island  Sound,  Montauk 

Point  Light  SSE.  about6railes. 
Block  Island  Sound,  Montauk 

Point  Light  SSE.  about  6| 

miles. 
Block  Island  Sound,  Montauk 

Point  Light  SSE.   about  7^ 

miles. 
Block  Island  Sound,  Montauk 

Point  Light  S.  by  B.  4^  miles. 
I  Block  Island  Sound,  Montauk 
L     Point  Light  S.  bj  W.  about  3 
[      miles. 

Block  Island  Soand,  Montauk 
I  Point  Light  SSW.  about  2} 
I      miles. 

OfTMontank  Point  Light-House 
.      WSW.  about  2  miles. 
13  >  Off  Montauk  Point,  Ligh^House 
!      W.  about  2  miles. 
Fisher's     Island    Sound,     be- 
tween Belgrass  Light-Ship  and 

White  Rock 
Fisher's  Island  Sound,  about  1 

mile  E.  by  N.  from  Eelgrass 

Light-Ship. 
Fisher's  Island  Sound,  Stoning- 

ton  Light  NB.j|£.aboutlmiIe. 
Usher's  Island  Sound,  Eelgrass 

light-Ship  WNW.  I  mile. 
Fisher's  Island  Sound,  Eelgrass 

Liffht-ShipKW.byW.abouti 

mile. 
Fisher's  Island  Sound,  Eelgrass 

light-Ship  WXW.  1  mUe. 
Fisher's  Island  Sound,  Belgrass 

Light-Ship  W.  by  N.  about  li 

Fisher's  Island  Sound,  Stoning- 

ton  Light  ENB.  about  U  miles. 
Usher's  Island  Sound,  Eelgrass 

light-ShipW.i  N.aboutlmile. 
Fisher's  IMand  Sound,  Eelgrass 

Light-Ship  E.  about  1  mite. 
Off  Block  Island.  M<mtauk  Point 

W.  about  0  miles. 
Off  Block  IslandjMontauk  Point 

NW.  byW.  I W.  about  11  milee. 

, do 

do 

Off  Block  Island.  Old  Harbor 

Point,  Block  Island  K.  5  miles. 


H 
8 
71 

6 

51 

82| 

2 


9 

19 
20-8 


4 

7 

71 

20 


11 


Sand... 
Stones. 
...do.. 


Stones,  gravel. 

...do 

Sand,  skells.... 


Mud. 
Sand. 


75 
72 
70 

78 

70.5 

75 


65.6 
65u5 
015 

08.5 
0&5 

eo.5 


03.5 


63.25 
68.25 
5&5 


Sand,  gravel   — 
Fine  sand  and  mud. 

Sand,  mud 


Sand 

Fine     sand    and 
gravel. 

Coarse  sand  and 
rocky. 


Fine  sand... 
Sand,  shells . 


Stony. 


Rocky 

...do 

Sand,  gravel . 

. . . .do  ...•••.. 


Sand... 
Rocky. 
Stones. 


Sand,  rooky  . 
Hard,  rooky.. 


Sand 

Hard,  stones . 

Ssnd 

do 

Sand,  shells . . 


...do 

...do 

Sand,  stones  . 


70 

75 

72 

74 
71 

72 

72 
72 

72.5 

72 
72 
67 

07 

67 
67 
09.5 

60l5 
09 

09 

70 

70 

71 

70 

70 
70 


67.5     02.5 


67 


€6.5 

67 

615 

66 

67.5 


67 


64.5 
64.5 

64.5 

64 
04 

04 

63.5 
63.5 

65 

64.5 
64.5 
64.5 


60.5 

63 

68 

47.5 

46.5 


D. 
D. 
D. 

D. 

D. 

T. 

D. 
D. 


T. 
D. 
D. 

D. 
Tan. 

D. 
D. 
D. 
D. 
D. 


65 


S.  Miss.  59 37 
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DREDGING   STATIONS   OF   U.   8.   PISH  COMMISSION. 
STATIONS  FOR  1874-ConcInded 


579 


1 

Date. 

LocftUty. 

1 

Nature  of  bottom. 

Tempexstnrea. 

i 

1 

1 

•? 

fi60 

1874. 
Aug.  30 

80 

30 
31 

81 

31 

31 

31 
Sept     2 

2 

1 

2 
2 
2 
2 
3 

8 

8 

3 

Aboat  11  miles  SE.  by  E.  from 
(HdHarbor  Point  Bloeklsland. 

About  10  miles  SE.  by  E.  from 
OldHarbor  Point,  Bloeklsland. 

do   

21 

84 

34 
10 

18 

17 
18 
18 

M» 

21 

18i 

19 

18 

17 

19 

101 

m 

8-10 

Bocky 

0 

o 

0 

Tan.' 

yn 

Ifud 

70 
70 

64 
64 

52 
52 

D. 

^, 

....do 

D. 

m 

Block  Island  Soond,  Wateh  Hill 
Light  K.  by  W.  about  3|  mUes. 

Block  Island  SoundLWatch  Hill 
Lieht  N.by  W.|  W.  about  3J 

Blw5k  Liland  Sound,  Watch  HiU 
Light  KN  W.  about  Sg  miles. 

Blo^  Island  Sound,  Watch  Hill 

Light  miW.  about  3i  miles. 
do    

Sand 

T. 

.■iM 

Sand 

O.T. 

MR 

do 

O.T. 

Fim 

....do   ............ 

D. 

m 

do 

D. 

^68 

On  Cox  Ledm 

Bocky 

D. 

m 

......do 

Sand:. 

D. 

fi70 

do 

Bocky 

D. 

Ml 

do              

....do  . ............ 

D. 

m 

do 

do 

72.6 

62.5 

50 

D. 

573 

do 

....do 

D. 

B74 

do 

....do 

D. 

575 

do 

....do 

D. 

57« 

do 

do 

D. 

577 

About  8  miles  SSE.  from  Block 
Island. 

Crab  Ledge,  about  7  miles  SB.  of 
Block  Klaad. 

Crab  Ledge,  about  8  miles  SE.  of 
Block  iSland. 

About  7  miles  off  New  Shore- 
ham,  Block  Island. 

....do 

D. 

578 

D. 

57f» 

....do  ............. 

D. 

5m 

do...: 

D. 

(There  are  no  numbers  581-600.) 
STATIONS  FOR  1875. 


601 

602 

603 

604 

6(3 
606 

607 

60O 

610 
611 
612 

613 

614 

615 

6ia 

617 

as 

«19 
620 


1875. 
July  12 


Vineyard  Souxid,  Tarpaulin 

Cove  Light  w.  by  S.,  Job's 

Neck NE.  by  B.  4E. 
Vineyard  Sound,  Tarpaulin 

Core  Light  WSW.  1  mile. 
Vineyard   Sound,  Tarpaulin 

Cove  Light  Nw.  by  W.  J  mile. 
Vineyard  Sound,  Menem sha 

Bighc 

.....% 

do 

Vineyard  Sound,  Lackey's  Bay  . 
Between  Martha's  Vineyard  and 

No  Man's  f.4md,  Gay  Head 

Light  N.iE.2|piUes. 
North  of  No  Man's  Land,  Lone 

Book  S.  i  mile. 

North  of  No  Man's  Land 

do 

Vineyard  Sound,  Menem  sha 

Bight. 
Vineyard  Sound,  Tarpaulin 

Cove. 
Vineyard  Sound,  S.  and  B.  of 

Davis  Neck  ShoaL 
Vineyard  Sound,  S.  of  Monant 

Potot.       . 
Vineyard  Sound,  off  Davis  Neck 

ShpaL 
Vineyard  Sound,  off  East  Chop 

of  Holmes'  Hole. 
Vineyard  Sound,  off  Falmouth:. 

Vineyard  Sound,  Cuttyhunk 
Li^t  NW.  by  N.  2*  mUes, 
Sow  and  Pigs  li^t-ShipW. 
by  N. 


HI 

11 
17 


5-7 
ft-7 

10 


4 
5 
8 

IH 

5« 

15 

18 

184 

J* 
14 


Sand,  gravel. 


Gravel 

Sand,  sheUs. 


Bocky. 


Sand.. 
...do. 
...do. 


Gravel 

Sand 

Sand,  gravel. 

Sand 

Hard 


Sand.. 
...do. 
Hard. 


D. 

D. 

D. 

D. 
D. 
D. 
D. 


T. 
D. 
T. 

D. 

D. 

D. 

T. 

D. 

T. 
T. 
D. 
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Locality. 


I 

I' 


Kataro  of  bottom. 


ToBpentaiQs. 


621 

•22 

628 

624 

^  625 

626 

627 
628 

620 

680 
631 

682 

683 

634 

63$ 

686 
637 


640 

641 

642 
643 
644 
645 


647 
648 
649 

650 
651 


653 
654 
655 

656 
657 
658 
659 
660 
661 
682 
668 


1875. 
jQly  20 


Ang.    4 

4 

4 
4 
4 


Vineyard  Soond,  Cattyhvnk 
Light  KW.  by  K.  8|  mflea, 
Sow  and  Pigs  Light-Ship 
WNTT. 

Yineyacd  Sonnd,  Onttyhonk 
Light  N.  If  mfles,  Sow  and 
PigM  Light-Ship  W.  by  TX. 

Yhieyard  Sound*  Henemaha 

Bight. 
Nantucket  Soond;  Oak  Bluttk 

Hotel  W.  by  a,  W.  end  of 

SquA«h  Moaoow  £.  by  N. 
Nantucket  Sound,  between  Oak 

Bln£b  and  Squaah  Meadow. 

do 

Nantucket  Sound,  Oak  Blofb 

NW.,  Cape  Poge  SE.  by  £. 
Nantucket  Sound,  about  — 


19 


10 


Haid. 


.do. 


Nantucket    Sound,    Crosa-Bip 

Light-Ship  £.  by  S.  i  mile. 
Nantucket  Sound,  cloaetoCrosa- 

Bip  Light-Ship. 
Nantucket    Sound,    Crosa-Bip 

licht-Shlp  W.  by  S.  |  mile. 
Nantucket    Sound^^  Crosa-Bip 

Light-Ship  WNW.   about  1 

Nantucket  Sound,  Brant  Point 

Liffht,  Nantucket,  S.  by  E.  4 

miles. 
Nantucket  Sound,  Brant  Point 

Light  SSE.  2i  mUes. 
Nantucket    Shoals,    Sankoty 

Head  Light  west,  distant  10 

miles. 
Nantucket  Shoala,  about  same 

as  037. 
Nantucket  Shoals.    Sankoty 

Head  Light  west  about  9  mUea. 
Nantucket  Shoals  (a  little  S.  of 

639?). 
Buzsard'sBay,  Woepecketbnoy 

W.  by  8. 1  mile, 

Bnssara*sBay 

do 

do 

Buszard's  Bay,  buoy  No.  8  off 

Scraggy  Neck  NE.  4  mile. 
BuzsanTs  Bay,   off  Catanmet 

Harbor. 

do 

Buzzard's  Bay 

Vineyard  Sound,  Tarpaulin 

Cove  Light  N.  1  mile. 

do...T. 

Buzzard's  Bay,  |  mile  N.  of 

Penikese. 

do 

Buzzard's  Bay 

......do 

do 

do 

do 

About  I  mile  off  Gay  Head 

do 

do «.. 

About  If  miles  off  G^y  Head  . . . 

Vineyaru  Sound 

Vineyard  Sound,  off  Tarpaulin 

Cove, 
.do 
do 


6 


6 

104 
11* 

12 
10 

71 

8 
10 

154 

14 

11 

7 

8 
5 
6 
6 


6 
6 
16 

18 
16 

16 

St 

10 
8 


0 

9 

9 
13 
10 
IH 

16 
134 


Sand.. 


....do . 

...do. 
....do. 

....do  . 

....do  . 
Sand.. 


Ssmd,  gravel 

....do 


Muddy  sand. 


Mud 

Sand,  shells., 


71 


6&5 

69 


6QL5 


....do 

Sand 

Sand,  shells. 
....do , 


60 


75 


Hard 

Sand 

....do 

SaBd,aheUa. 


Sand.. 

....do. 
...do. 
H»d.. 

do  . 

Sand.. 


76 


68       67 
65       64 


....do 

Mud 

Soft  mud   . 

Sand,  mud . 

Mud 

...do 

Oravel 

Hard 

....do 

Sheila 

Sand 

Hold 


6&5 


D. 

I  T. 

66       ^ 

64       IX 


Haid. 


IX 
IK 
T. 


67.5    68L5    tt 
67.5  1 D- 
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BTATIONS  FOR  1875-C<mtfaiaecl. 


1 

Date. 

Locality. 

1 

Nature  of  bottom. 

Tempeipturea. 

i 

i 

1 

1 

-§* 

(Ml 

1875. 
Aug.  U 

U 
11 
11 

U 

12 

12 
12 
12 

12 

12 
12 

12 

18 

13 
13 

13 

13 
13 

18 
17 
17 
17 
17 
17 
17 

17 

17 

17 
17 
17 

28 

28 
23 
28 

28 

28 

23 

28 

23 

25 
25 
25 
25 
81 
81 
81 
81 
81 

Sept  1 

1 

of  Martha^sViiieyaTd. 
......do    

8 

5 
6 
7 

29 

8 
9 
6i 

16 

9 

7 
6 
10 

m 

101 
5 

? 

6 
7 
8 
8 

7* 
7 

? 

7 
6 

'4 

9 

8J 

9 

9 
15 

4 

4 

6 

5 

9 
10 
18 

8 

d 

17 
19 

Sand 

o 

*> 

o 

T 

M7 

Sand,  erayel 

Mud,  shells 

Sand 

72 
72 
72 

74 
72 

72 
72 
72 

72 

76 

77 

78 

80 

80 
80 
79 

79 

7L5 

68 
56 

56 

71 

66 
50 

56 

1> 

668 
668 

670 

Ott'mtt  iiiii;  at  SB.*  iimir 

of  Martha's  Vineyard- 
do >. 

D. 
D. 

1> 

671 

Gnat  Point,  Nantucket  Island 

W.  5mi]ce. 
do - 

do   

jy 

67? 

do 

J} 

671 

do   

....do 

T 

m 

175 

Saakotv  Head,  Nantaoket  Isl- 
and, W.  1  mile. 

SankotyHead,  Nantaoket  Isl. 
and,  WNW.  2  miles. 

A  li^  west  of  675 

Sankoty  Head,  Nantnoket.  NW. 
ImOe. 

Sankoty  Head,  Nantucket.  W. 
imilfi. 

Nantucket  Sound,  off  west  side 
Nantucket  Island. 

do 

Sand,graTel 

Hard 

67 
66 

66 

65 

J) 

67A 

....do 

J) 

m 

....do 

T. 

678 

Sand,  shells 

....do 

T 

fm» 

76 
*7L6' 

70 

70.5 
71  . 

D 

(M) 

Mud 

J) 

681 

do 

Sand 

d' 

6ft2 

Nantucket  Sound,   Cross  Bip 
Lightship  NW.2I  miles. 

Nantucket  Sound,   Cross  Bip 
Lighi^Ship  E.  about  8  miles. 

Nantucket  Sound,   Cross -Rip 
Lifffal^]iipE..CapePogeLighit 
8SW.2i  miles.  ^^^ 
'  Vineyard  Sound,  off  lUmouth. . 

Buxsard's  Bay,  off  JiTye's  Neck. . 

do 

Shells,  sand 

Sand 

D* 

688 

71 
71 

70.5 
71 

D 

684 

....do 

D. 

685 

....do 

78 

T. 

Orfi 

Mud,  hard 

76 

T. 

687 

Sandy  mud 

T. 

688 

do 

do 

D. 

689 

^do 

Sand 

J) 

690 

::::;tdo::::::::::::::::::::;:::: 

Sand,  mud 

D. 

691 

BuzEard'sBay,  off  Wild  Harbor, 
near  li  Falmouth. 

Bozcard's  Bay,  off  West  Fal- 
mouth }mUe. 

Buaaard's  Bay,  SW.  of  No.  608 
about  i  mile. 

Bnzsaid^sB*y,  off  HamUnPolnt. 

do 

Sand,'  grarel 

Shells,  gravel 

Mud 

75 

75 

76 

75 
75 
75 

D. 

668 
606 

76 

72 
78 

D. 
D 

6M 

Hard 

D. 

695 

....do 

75.5 
78.5 

07 

68.5 

70.5 
70.5 

67 

68.5 

D 

696 

e97 

Harbor. 
Vinevard  Sound,  8.  entrance  to 

Quick's  Hole. 
do 

Sand,  mud 

Stony,  mussels 

D. 
D. 

608 

Sand,  rocks 

do 

64 

64 

D 

699 

Vineyard  Sound,  offOuick's  Hole 
Vineyard  Sound,  south  of  Cutty- 
hunk  Liriit  1  mile. 
Vhieyard  Sound,  off  Cuttyhunk 

Near  mouth  of  Bussard's  Bay, 
Cuttyhunk  Light  BSE.  1  miie. 

Vineyard  Soun£_off  south  side 
of  Cuttyhimklsland. 

......  do  ......................... 

D. 

700 

Sand 

66 

65.5 

D. 

701 

Boeky 

64 

D. 

702 

Gravel 

66 

65 

D. 

703 

T. 

704 

T. 

705 
706 

Vinmrard  Sound,  off  Bobinson's 

VineyMd  Sound,  off  FWmouth.. 
do 

Sand,  gravel 

66  ■ 
69- 

6&5 

66 

D. 
T. 

707 

T. 

708 

do 

Sand 

6&5 

73 

72 

D. 

709 

do i 

D. 

710 

Vine^'ATd  9ound 

HllTd         r 

76 
76 
76 
76 
76 
75 

69 

68.5 

69 

70 

70 

70 

66 

06 

69 

69 

69 

69.5 

69.5 

70 

6L5 

60 

D. 

711 

Sr!^._!: .;.:;.:;::::::;:: 

....do 

D. 

712 

do 

...do 

D. 

ns 

do 

SheHs,  gravel 

D. 

714 

do 

I>. 

715 

...••.do 

SSd-..^!!!;::::: 

D. 

n« 

Off  6f^  Head,  8  mUes  S W.  buoy 

Southwest  of  Gay  Head,  distant 
4mika. 

3>. 

717 

.  .  do  .•••••••••... 

D. 
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STATI0.V8  FOB  1875-Cantiiuied. 


1 

Dftto. 

Locally. 

i' 

Nature  of  bottom. 

Temperatues. 

4 

i 

1 

1 

< 

718 
710 

1875. 
Sept.    1 

1 

1 

1 

1 

1 

1 
3 

3 
8 
3 
8 
8 
3 

Southwfstof  (Hj  HMd.  ditUat 

Soiith\rett  of  0«y  Head,  dittuit 

8mUe«. 
Southwest  of  (Hy  Head,  diatuit 

SimUee. 

10  milee. 

SoQthwest  of  Qmj  Head,  distant 

11  niUee. 

Off  NW.  end  of  Devil's  Bridge 

Beef,  Gay  Head. 
do 

19 
19 
19 
U 
14 

9 

9 

5 

4 
1-4 

? 

9 
6 
U 

H 

8 

1? 
151 

18 

18 

15 
18 
90 
10 
10 
10 

9 

9 

e 

9 
15 
10 

le* 

Mud.  sand 

Ha¥d,sand, 

o 

o 
65.5 

69 

0 

61 
5&5 

D. 
1> 

720 

Sand 

T 

721 

ir^rt  

D. 

7?? 

do 

T> 

723 

Bocky 

n, 

724 

D. 

725 

Soath  of  Cape  Poge.  Martha's 
Vineyard,  in   north   part  of 
Muskeget  Channel 

About  the  same  as  725 

Sand 

T 

im 

Sand,  eelnrass .... 

D 

727 

do    

do    ......  ..... 

D 

728 

do    

.     .do 

D. 

7W 

About  34  mUes  SB.  of  Cape  Pogo. 
About  4  miles  SSE.  of  Cape  Poge. 

About  1  mUe  S.  of  No.  780 

(No  record.) 

Off  Martha's  Vineyard 

Hard 

T 

730 

Sand,  gravel 

B 

731 

T) 

732 

Hftrd    T..,--,r 

62 
60 

65 
65 

733 

6 

D. 

734 

(No  record.) 

Off  Martha's  Vineyard,  li  milea 

SB.  of  Squipnocket  Point. 
(No  record: ) 
da 

Sand 

73r> 

0 

T> 

7W 

Sand 

787 

738 

7 
7 

7 

7 

Off   Nantucket,   i  milb  S.   of 

Tackemuck  Island. 
Off  Nantucket,  off  &  aide  of 

Tuckemuck  Island. 
do 

D. 

739 

Coarse  sand. 

n 

740 

Sand 

T 

741 

do 

do        .  ... 

IX 

742 

(No  record.) 

2  mUes  S.  of  Great  Bound  Shoal 
buoy,  d|  mUes  a  liUle  NB.  of 
Great  Point  Nantucket 

3  miles  SB.  of  Great  Round  Shoal 

buoy,  Omiles  fh>m  Great  Point 

4  mUes  SSB.  of  Great  Bound 
Shoal  buoy,  9  miles  fh>m  Great 
Point 

Off  Nantucket,  N.  of  MoBIair's 

ShoaL 
do 

Fine  sand. 

65 
65 

60 

98L5 

S&5 

59 

74;< 

8 

8 
8 

8 

8 
8 
8 
15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

to 

T) 

744 
745 

Sand,8heUi 

Sand 

D. 
1> 

745 

T 

747 

T. 

748 

do 

T 

749 

do 

IX 

750 

8  miles  east  of  Great  Point»  Nan- 
tucket. 

9  mUes  east  of  Great  Point.  Nan- 
tucket 

8  mUes  east  of  Great  Point,  Nan- 
tucket 

9  miles  east  of  Great  Pointy  Nan- 
tucket 

11  mUes  east  of  Great  Point. 
Nantucket 

12  miles  east  of  Great  Pointi 
Nantucket 

15  miles  east  of  Gnat  Point, 

Nantucket 
15  mUes  east  of  Great  Point. 

Nantucket 
IM  mUes  east  of  Great  Point. 

Nantucket 
7i  miles  east  of  Great  Point. 

Nantucket 
7  mUes  east  of  Great  Point,  Nan- 

tucket 
7^  mike  east  of  Great  Point. 

Nantucket 
Off  Southwest  Ledge.  Gay  Head 

NB.  Ui  miles. 

Sand 

D. 

751 

....do. 

75? 

....do 

753 

do. 

754 

....do. 

755 

....do 

75(1 

....do. 

757 

....do 

758 

....do. 

759 

....do 

700 

....do. 

761 

....do. 

782 

GiaTel 

64 

.••••. 

69 

IX 
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STATIONS  POS  1875-Coiioladed. 


1 

i 

Dftto. 

Loodity. 

|i 

Kstore  of  bottom. 

Temperatures. 

4" 

is 

1 

1 

78S 
764 

1875. 
Sept.   SO 

90 

90 

20 

30 

20 
20 

Off  Southwest  Ledge,  |  mile  W. 

of  702. 
Off  Soathwert  Ledge,  i  mile  9. 

of  702. 
Off  Southwest  Ledge,  1  mile  W. 

of  708. 

of706u 
Off  Southwest  Ledge,  14  miles 

W.ofNo.70SL^ 

»  miles  SW.  of  Gsy  Head 

0  miles  SW.  |  W.ofGay  flesd.. 

17 

OraTel,ssBd 

o 
04 

0 

o 
00 

D. 

705 

17 

17 

18 

20 
20 

Sand,  snivel 

00 
00 
01 
01 

D. 

700 

....do 

D. 

707 

8mi4     ,  ,  ..t..... 

04 
04 

D. 

708 
700 

....do  ......••.•... 

....do 

D. 
D. 

STATIONS  FOR  1877,  1878,  AND  1879,  WITH  HEADQUARTERS  AT  SALEM, 
MASS.,  HALIFAX,  N.  S.,  GLOUCESTER  AND  PROVINCETOWN,  MASS. 

Daring  these  three  years  the  dredgings  were  carried  on  from  the 
TJ.  S.  Str.  Speedwell^  commanded  in  1877  by  Lient  Commander  A.  G.  Eel- 
loggy  in  1878  by  Lieut.  Commander  L.  A.  Beardslee,  and  in  1879  by  Lient 
Z.  L.  Tanner.  In  1877,  headquarters  were  first  established  at  Salem, 
and  the  stations  made  from  there  covered  the  northern  part  of  Massachu- 
setts Bay,  and  portions  of  the  Gulf  of  Maine,  off  Cape  Ann.  Daring 
the  session  of  the  commission  of  arbitration  on  the  fishery  claims,  how- 
ever, the  headquarters  were  removed  to  HalifiEtx,  N.  S.,  and  dredgings 
were  made  in  the  waters  off  that  coast,  firom  the  last  of  August  to  the 
first  of  October.  The  Speedwell  also  made  a  line  of  stations  on  her  trip 
across  the  Gulf  of  Maine,  from  Gape  Ann  to  Cape  Sable,  K.  S.  In  1878, 
with  headquarters  at  Gloucester,  Mass.,  the  area  dredged  over  included 
the  northern  Mid  central  parts  of  Massachusetts  Bay,  and  the  Gulf  of 
Maine,  off  Cape  Ann.  In  1879,  the  dredging  grounds  were  the  southern 
I>art  of  Massachusetts  Bay,  and  the  Gulf  of  Maine,  off  Cape  Cod.  The 
bottom  temperatures  in  1877  were  mostly  taken  with  MillerCasella 
self-registering,  deep-sea  thermometers,  but  in  1878  and  1879  Kegretti- 
Zambra  thermometers  were  used  for  that  purpose.  All  the  tempera- 
tures for  1879  were  taken  with  more  than  usual  care,  the  thermometers 
employed  being  frequently  compared  with  a  reliable  standard. 
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XII.-REPORT  OF  OPERATIONS  OF  THE  UNITED  STATES  STEAMER 
SPEEDWELL  IN  1879,  WHILE  IN  THE  SERVICE  OF  THE  UNITED 
STATES  FISH  COMMISSION. 


Bt  Lieut.  Z.  L.  Tanitbr,  U.  S.  N.,  OmmandiHg. 


All  bearings  true.    Distances  in  geographical  miles. 

Prof.  8.  P.  Baibd, 

United  States  Commissioner  of  Fish  and  Fisheries^  Washington^  D.  0.  .• 

SiB:  I  have  the  honor  to  sabmit  the  following  report  of  the  opera- 
tions of  the  Speedwell  daring  the  season  of  1879: 

The  vessel  was  pat  in  commission  at  the  navy-yard^  Washington,  D.  C, 
at  meridian  Jnly  1,  and  sailed  for  Provincetown,  Mass.,  on  the  9th; 
passed  the  capes  of  the  Chesapeake  on  the  morning  of  the  10th,  New 
York  at  meridian  of  the  11th,  arriving  in  Provincetown  at  6.30  p.  m.  of 
the  12th,  three  days  nine  hoars  from  Waashington, 

Jaly  16,  at  9.45,  left  Provincetown  for  Gloacester  to  get  the  dredging 
apparatas  which  was  in  store  at  that  place.  Having  taken  the  neces- 
sary articles  on  board  we  left  for  Provincetown  at  6.30  p.  m.,  arriving  at 
12.30  a.  m.  the  17th.  Experienced  a  violent  gale  and  heavy  swell  while 
crossing  the  bay.  The  apparatas  was  Isnded  at  the  whaif  daring  the 
day,  and  at  5.40  on  the  18th  we  left  for  Baston  to  procare  coal.  Arrived 
at  the  navy-yard  at  11.45  a.  m.  the  same  day.  Took  on  board  73  tons  of 
coal  on  the  19th,  and  left  at  9  a.  m.  on  the  20th  for  Provincetown,  arriv- 
ing at  2.50  p.  m. 

Preparations  for  the  work  of  dredging  having  been  completed,  we  left 
the  wharf  at  9.30  a.  m.  on  the  21st  and  lowered  the  dredge  at  11.30  a.  m. 
in  13  Mhoms,  Wood  End  light-honse  bearing  K 15^  E.  10 J',  the  cnrrent 
namber  of  the  haul  being  239.  Five  hanls  were  made  daring  the  day 
with  satisfactory  resalts,  except  the  temperatare  observations,  which 
were  incomplete,  owing  to  oar  deep-sea  thermometers  (Casella  Miller's) 
being  oat  of  order. 

I  shall  not  attempt  to  mention  the  varioas  specimens  taken,  as  I  have 
not  snfficient  data  at  hand,  and,  in  fact,  their  description  Mis  legiti- 
mately to  the  scientific  corps  who  had  charge  of  the  dredging  operations. 

We  left  the  wharf  at  10.30  a.  m.  Jnly  22  and  lowered  the  dredge  at  11 
a.  m.  in  25  fathoms,  Eace  Point  bearing  S.  50^  E.  V.  Foar  hauls  were 
taken  with  dredge  and  trawl  daring  the  day  in  from  25  to  30  fathoms. 
The  work  was  somewhat  retarded  by  a  heavy  swell  fh)m  the  gale  of  last 
night,  giving  the  vessel  an  aacomfortable  motion  and  making  it  a  mat- 
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ter  of  some  difficnlty  to  keep  movable  articles  in  place.    Betarned  to  tiie 
wharf  at  6.30  p.  m. 

We  were  detained  in  port  by  a  sontherly  gale  during  the  23d.  At  L30 
p.  m.  on  the  24th  we  got  under  way  and  attanpted  to  use  the  dredge  in 
Gape  God  Bay,  but  finding  the  wind  and  sea  too  heavy  returned  to  the 
wharf  at  4.30  p.  m. 

At  9.16  a.  m.  on  the  25th,  the  weather*  being  favorable,  we  went  out 
into  the  channel  between  Stellwagen  Bank  and  Race  Point,  where  we 
found  the  swell  quite  heavy,  giving  the  vessel  an  uncomfortable  motion. 

The  dredge  was  lowered  at  10.40  a.  m.  in  28  fothoms,  2  J'  K  11^  W.  of 
Bace  Point.  Four  hauls  of  the  dredge  and.  three  of  the  trawl  were 
taken  during  the  day,  returning  to  the  wharf  at  7.45  p.  m.  A  thick 
fog  kept  us  at  the  wharf  during  the  26th.  The  27th  (Sunday)  was 
squally  and  rainy. 

At  8.15  a.  m.  on  the  28th  we  steamed  out  to  the  Fishing  Ledge,  a  rocky 
patch  in  Gape  God  Bay,  S.  5(P  W.  T  from  Wood  End ;  the  dredge  was 
lowered  at  10.15  a.  m.  in  17  fathoms.  Nine  hauls  were  made  during  the 
day,  five  with  the  dredge  and  four  with  the  trawL  Betumed  to  port  at 
6.50  p.  m. 

At  8  a.  m.,  29th,  left  the  wharf  and  steamed  outside  of  Bace  Point, 
lowering  the  dredge  at  10.45  a.  m.  in  88  fathoms.  Bace  Point  bearings 
S.  650  w,  14/.  Five  hauls  were  made  during  the  day  in  from  73  to  120 
fathoms  of  water,  two  with  the  dredge  and  three  with  the  trawL 

We  were  kept  in  port  during  the  30th  by  a  thick  fog.  The  weather 
cleared  during  the  night,  and,  at  8  a.  m.  31st,  we  got  under  way  and 
steamed  out  to  sea,  lowering  the  dredge  at  meridian  in  135  fathoms,  Bace 
Point  bearing  S.  82^  W.  26^  Four  hauls  were  made,  three  with  the 
trawl  and  one  with  the  dredge,  in  from  135  to  42  fathoms.  The  sound- 
ings in  Nos.  267  and  268  do  not  agree  with  the  chart,  and  it  is  possible 
Bace  Point  was  mistaken  for  Gape  God,  when  the  bearings  were  taken. 
Betumed  to  Provincetown  at  7  p.  m. 

At  8  a.  m.,  August  1,  we  stood  out  to  sea,  lowering  the  dredge  at  9.30 
a.  m.  in  34  fathoms.  Bace  Point  bearing  S.  12^  W.  2|^  Seven  hauls 
were  taken  during  the  day  in  from  34  to  42  fathoms,  three  with  the 
dredge  and  four  with  the  trawl,  returning  at  6  p.  m.  Fires  were  haaled, 
as  the  naturalists  required  the  following  day  (Saturday)  to  arrange  and 
preserve  the  large  number  of  specimens  on  hand. 

At  8  a.  m.,  August  4,  we  left  the  wharf  and  lowered  the  dredge  in  9 
fathoms  off  Long  Point,  then  steamed  to  the  south  end  of  Stellwstgen 
Bank  and  took  four  hauls  of  the  dredge  and  one  with  the  trawl  in  ftom 
12  to  31  fathoms,  returning  to  port  at  6  p.  m. 

There  have  been  but  few  bottom  and  intermediate  temperatures  taken 
thus  far,  and  those  we  have  taken  are  not  reliable,  owing  to  the  bad 
condition  of  the  deep-sea  thermometers.  We  received  some  new  Kegretti 
Zambra  thermometers  to-day,  which  seem  to  perform  their  work  perfectly. 
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SO  that  OUT  observations  wiU,  doabtless,  be  more  satisfiaotory  in  the 
future. 

The  5th  was  spent  by  the  natoralists  in  preserving  the  specimens 
procured  yesterday.  We  steamed  out  of  the  harbor  at  8  a.  m.  of  the 
Oth^  and  lowered  the  dredge  at  10  a.  m.  in  35  fathoms,  Race  Point  bear* 
ing  S.  440  E.  IV*  Five  hauls  were  made  in  from  35  to  45  fathoms, 
three  with  the  dredge  and  two  with  the  trawl,  returning  at  6.20  p.  m. 

The  naturalists  were  employed  during  the  7th  in  preserving  speci- 
mens.  A  gale  blowing  on  the  8th  and  a  thick  fog  on  the  9th  prevented 
our  leaving  the  harbor. 

At  9  a.  m.  on  the  11th  we  steamed  out  of  the  harbor  and  lowered  the 
dredge  in  31  fathoms,  Race  Point  bearing  8.  86^  E.  1J^  Eight  hauls 
were  taken  during  the  day  in  from  26  to  31  fathoms,  Ave  with  the 
dredge  and  three  with  the  trawl,  returning  at  6  p.  m. 

The  12th  was  spent  in  making  some  necessary  repairs  about  the  en- 
gine, and  at  4  a.  m.  13th  we  left  for  Boston  to  procure  coal ;  arrived  at 
10.15  a.  m.  and  made  the  necessary  preparations  for  coaling.  Mechanics 
were  sent  on  board  from  the  navy-yard  to  make  some  repairs  in  the  en- 
gineer's department.  The  crew  were  occupied  on  the  14th  coaling  ship, 
having  taken  on  board  73  tons.  Bepairs  on  the  machinery  were  com- 
pleted at  2  p.  m.  on  the  15th,  and  at  2.25  we  left  the  yard,  arriving  at 
Provincetown  at  8.45  p.  m. 

The  weather  was  unsettled  during  the  16th,  17th,  and  18th,  with 
foggy,  rainy  weather.  During  the  evening  of  the  18th  the  wind  in- 
creased to  a  gale  from  S.E.  causing  a  heavy  swell  in  the  harbor.  Sev- 
eral vessels  drifted  on  shore  and  considerable  damage  was  done  in  the 
t>ay.  The  sea  was  breaking  over  the  wharf  and  vessel  at  midnight, 
and,  fearing  the  former  might  not  be  strong  enough  to  stand  the  force 
of  the  sea  and  the  extra  strain  imposed  upon  it  by  the  vessel,  which 
was  lying  uncomfortably,  surging  heavily  on  her  fasts,  I  ordered  steam, 
and  at  12.45  a.  m.  swung  the  vessel  at  the  wharf,  steamed  out  into  the 
bay  and  anchored.  The  weather  was  very  thick,  the  atmosphere  being 
filled  with  mist  and  spray.  At  about  2.30  a.  m.  19th  the  wind  subsided 
after  a  furioas  squall,  and  at  3  a.  m.  came  out  from  N.W.  in  a  heavy 
squall,  then  settled  to  a  moderate  gale  with  clear,  cold  weather.  The 
harbor  being  sheltered,  with  the  wind  from  this  direction,  we  returned 
to  the  wharf  at  9  a.  m. 

The  weather  was  clear  and  pleasant  on  the  20th  with  light  variable 
winds.  Although  quite  smooth  in  the  bay,  there  was  a  heavy  swell  out- 
side, from  the  gale  of  yesterday.  We  left  the  wharf  at  9  a.  m.  and 
steamed  across  the  bay,  where  we  found  the  sea  sufBciently  smooth  for 
our  purposes,  and  at  11.20  a.  m.  lowered  the  dredge  in  16  fathoms,  the 
Ournet  lights  bearing  S.  79^  W.  3J'.  Six  hauls  were  made,  two  with 
tlie  tniwl  and  four  with  the  dredge,  in  from  16  to  27  fathoms,  generaUy 
muddy  bottom.    At  6  p.  m.  we  returned  to  our  wharf. 

The  sea  was  quite  smooth  on  the  morning  of  the  21st,  and  it  was  de- 
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cided  to  resume  work  oatside  of  the  cape.  With  this  object  in  view  we 
left  the  wharf  at  7.45  a.  m.  and  stood  out  to  sea,  lowering  the  dredge  at 
11.30  a.  m.  in  124  fathoms,  Gape  Ood  Iight-h<5ase  bearing  S.  51^  W.  16^'. 
Four  hauls  were  made,  three  with  the  trawl  and  one  with  the  dredge, 
in  from  118  to  124  &thoms.    Beturned  to  the  wharf  at  8.25  p.  m. 

The  weather  was  unsettled  and  tiireatening  during  the  22d,  with  a 
fresh  gale  from  S.W.  on  the  23d,  detaining  us  in  port  The  24th  (Son- 
day)  was  cloudy  with  frequent  squalls  and  passing  fog-banks.  Monday 
25th,  the  weather  was  somewhat  better.  We  left  our  wharf  at  8.45  a.  m. 
and  stood  out  to  sea,  lowering  the  trawl  at  10.10  a.  m.  in  30  fiatfaoms, 
Sace  Point  bearing  S.  56^  E.  &.  Four  hauls  were  made,  one  with  tiie 
dredge  and  three  with  the  trawl,  in  from  27  to  31  fathoms.  The  weather 
looking  threateniirg  we  returned  at  3.45  p.  m. 

We  were  detained  in  port  during  the  26th,  27th,  and  28th  by  stormy 
weather.  At  9.10  a.  m.,  29th,  we  steamed  out  into  the  bay  and  lowered 
the  dredge  at  9.30  a.  m.  in  21  fathoms.  Wood  Bud  bearing  N.  33^  T^T.  \'. 
Seven  hauls  were  made  in  from  6  to  21  fnthoms,  one  with  the  trawl 
and  six  with  the  dredge,  returning  to  the  wharf  at  4  p.  m.  At  9  a.  ol, 
30th,  we  left  the  harbor  and  lowered  the  dredge  at  10  a.  m.  in  25  £Eitli- 
oms,  Bace  Point  bearing  If.  3^  W.  1  %'.  Five  hauls  were  made,  three  with 
the  trawl  and  two  with  the  dredge,  in  from  25  to  30  fathoms.  Be- 
turned to  the  wharf  at  3  p.  m. 

Monday,  September  1,  at  8  a.  m.,  left  the  wharf  and  stood  out  to  sea, 
lowering  the  dredge  at  11.30  a.  m.  in  67  fathoms.  Cape  Cod  light-house 
bearing  S.  9^  W.  10^  Five  hauls  were  made  in  from  45  to  83  fietthoms, 
one  with  the  dredge  and  four  with  the  trawl,  returning  at  7.45  p.  m. 

We  were  detained  in  port  during  the  2d,  3d,  4th,  and  5th  by  oufavor^ 
able  weather,  and  were  obliged  to  leave  the  wharf  and  anchor  in  the 
bay  on  the  4th  during  a  S.E.  gale.  At  8  a.  m.,  on  the  6th,  we  steamed 
to  the  vicinity  of  Stellwagen  Bank,  and  at  10.25  a.  m.  lowered  the  dredge 
in  17  fathoms,  Bace  Point  bearing  S.  11^  W.  7f  ^  Eight  hauls  were 
made  in  from  17  to  28  fathoms,  three  with  the  dredge  and  five  with  the 
trawl,  returning  to  the  wharf  at  6.10  p.  m. 

We  were  detained  in  port  repairing  trawls,  &c,  on  the  7th,  and  by 
stormy  weather  on  the  8th.  At  7.15  a.  m.  on  the.  9th  we  left  the  wiiarf 
and  steamed  across  the  bay,  lowering  the  dredge  in  7  fathoms  at  10  a. 
m.,  the  Gurnet  lights  bearing  K.  30^  W.  If^  Seven  hauls  were  made 
in  from  7  to  18  fathoms,  three  wiOi  the  dredge  and  four  with  the  trawL 
Beturned  to  the  wharf  at  7.05  p.  m. 

We  left  the  harbor  at  8.15  a.  m.  on  the  10th,  and  lowered  the  trawl  at 
jneridian  in  94  fathoms.  Cape  Cod  light-house  bearing  S.  22^  W.  14^ 
Three  hauls  were  taken  in  from  94  to  130  fathoms.    Beturned  at  9.45  p.  m. 

At  5.55  a.  m.,  on  the  11th,  started  for  Boston  for  coal,  arriving  at  10.40 
a.  m.  Commenced  coaling  about  1  p.  m.,  finishing  at  2  p.  m.,  on  the 
12tb,  having  received  86  tons.  Mechanics  from  the  navy-yard  were  em- 
ployed repairing  machinery.    At  6  a.  m.,  13th,  left  the  navy-yard,  and  at 
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8  a.  m.  lowered  the  dredge  in  16  fAtboms,  Min(rt's  Ledge  light-house 
bearing  sonth  3^^  Seven  hauls  were  made  in  from  16  to  30  fathoms, 
four  with  the  trawl  and  three  with  the  dredge,  arriving  in  Provincetown 
at  6^  p.  m.  The  work  was  seriously  interrupted  during  the  latter  part 
of  the  day  by  heavy  winds  and  sea« 

Monday,  September  15,  we  left  the  wharf  at  9^0  a.  m.,  and  low- 
ered the  dredge  at  10^0  a.  m.  in  10^  fathoms,  Billingsgate  Island  light- 
house bearing  S.  53^  E.  4'.  Seven  hauls  were  made  in  from  7  to  15 
fathoms,  four  with  the  dredge  and  three  with  the  trawl,  returning  at 
6.10  p.  m.  It  rained  heavily  during  the  16th,  with  a  fresh  breeze  from 
S. W^  detaining  us  in  port  The  17th  commenced  with  overcast  weather 
and  moderate  breeze  from  N.E.,  clearing  up  during  the  day.  At  mid- 
night we  left  the  wharf  and  stood  out  to  sea,  lowering  the  dredge  at  6 
a.  m.,  on  the  18th,  in  105  &thoms.  Gape  God  light-house  bearing  S.  86^ 
W»  30^.  Kx  hauls  were  made  during  the  day  in  from  70  to  108  fiAthoms, 
four  with  the  trawl  and  two  with  the  dredge.  At  8.40  p.  m.  anchored 
off  Chatham  Light  in  7  fbthoms.  €k>t  under  way  at  5  a.  m.,  on  the 
19th,  and  lowered  the  trawl  at  6  a.m.  in  7}  fathoms,  Chatham  light-house 
bearing  N.  45^  W.  2^'.  Eight  hauls  were  made  in  from  7^  to  70  &th- 
oms,  six  with  the  trawl  and  two  with  the  dredge.  Betumed  to  Prov- 
incetown at  9.15  p.  m. 

The  20th  we  remained  in  port  drying  and  repairing  dredging  appara- 
tus, Mid  were  detained  by  un&vorable  weather  until  7  a.  m.,  on  the  26th, 
when  we  stood  out  to  sea  and  lowered  the  trawl  at  8.30  a.  m.,  in  46 
fathoms,  Cape  Cod  light-house  bearing  S.  32<^  W.  5^  In  heaving  in, 
the  rope  parted  just  as  the  trawl  reached  thesur&ce;  the  trawl  was  lost. 
We  bent  another  one  and  lowered  it  at  10  a.  m.  in  46  fathoms,  Cape 
Cod  light-house  bearing  S.  75o  W.  6J'.  The  rope  parted  again  while 
heaving  in.  The  spot  was  buoyed  with  the  intention  of  grappling  for 
the  trawl. 

The  breaking  of  the  rope  was  a  surprise,  as  it  was  a  new  3^inch 
Italian  hemp  rope  (at  least  we  bought  it  for  such),  and  should  have  borne 
a  working  strain  of  ten  thousand  pounds,  whereas  our  hoisting-engine 
would  not  lift  a  third  of  that  weight.  The  work  was  continued  with  the 
dredge  during  the  day,  making  four  hauls  in  from  46  to  96  fathoms,  re- 
turning to  Provincetown  at  6.30  p.  m. 

We  left  the  wharf  at  7  a.  m.,  27th,  with  grapnels,  &c.,  prepared  to  drag 
for  the  trawl.  When  we  arrived  near  the  spot  we  discovered  our  buoy 
and  line  on  the  deck  of  a  schooner— they  had  picked  it  up  during  the 
morning.  The  exact  location  of  the  trawl  was  now  unknown,  but  we 
dragged  for  several  hours  as  near  the  spot  as  we  could  get  by  bearings, 
&c^  without  success,  returning  to  Provincetown  at  3  p.  m. 

Upon  examination  the  rope  was  found  to  be  very  inferior  in  quality, 
and,  -a  test  being  applied,  it  broke  twice  with  a  strain  of  less  than  two 
tons — ^probably  not  more  than  one. 
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The  loss  of  onr  trawls  brought  the  season's  operations  to  a  sommaiy 
close,  leaving  a  very  interesting  i>ortion  of  the  coast  onexplored. 

It  will  be  seen  by  reference  to  the  accompanying  chart  that  the  coast 
bi'tween  Chatham  and  the  Gape  has  not  been  examined.  It  was  our  iii- 
tention  to  have  done  so,  and,  had  it  not  been  for  the  loss  of  apparatus  so 
late  in  the  season,  it  would  have  been  accomplished.  It  was  with  much 
regret  that  we  left  this  portion  of  the  work  incomplete,  not  only  that  it 
is  prolific  in  marine  life,  but  the  steep  slope  of  the  projecting  coast  has 
caught  the  germs  of  various  species  of  more  northern  &una  borne  down 
by  the  Polar  current  which  impinges  upon  this  portion  of  our  coast,  and 
the  low  temperature  of  the  water  has  completed  their  development 

Monday,  S^tember  29,  we  left  the  wharf  at  7  a.  m.  and  spent  the  day 
in  taking  serial  temperatures,  running  a  line  across  the  bay  to  the  vicin- 
ity of  Plymouth,  thence  to  the  southern  end  of  Stellwagen  Bank,  and  to 
the  eastward  to  50  fathoms  of  water,  then  through  the  diannel  betweai 
Bace  Point  and  the  bank,  returning  to  port  at  7.10  p.  m. 

It  would  be  desirable,  and  it  was  our  intention,  to  ext^id  this  series 
of  observations  considerably,  but  we  were  delayed  much  during  the 
month  by  unfavorable  weather,  and  the  time  had  now  arrived  when  the 
season's  work  must  end. 

We  took  on  board  the  apparatus  belonging  to  the  United  States  Fish 
Commission  on  the  SOth,  and  returned  it  to  Gloucester  October  1 ;  leav- 
ing the  latter  place  at  9.30  a.  m.  on  the  2d,  we  arrived  at  the  navy-yard, 
Boston,  at  12.30  p.  m.  Oommenced  coaling  at  1  p.  m. ;  mechanics  fiNun 
the  yard  repairing  machinery.  Finished  coaling  at  3.30  p.  m.,  3d.  Me- 
chanics completed  repairs  at  3  p.  m.  4th.  Lefib  the  yard  at  4.20  and  ar- 
rived at  Provincetown  at  10.20  p.  m. 

Monday,  October  6,  we  took  on  board  a  large  number  of  marine  sped- 
mens  in  tanks,  the  results  of  the  seas(m's  work,  a  portion  of  them  to  be 
delivered  to  the  Peabody  Mpseum  at  New  Haven,  the  remainder  to  the 
Smithsonian  Institution,  Washington,  D.  0.  Everything  was  on  board 
and  properly  secured  at  8  p.  m.,  and,  at  5.40  a.  m.,  4th,  we  left  Province- 
town  and  proceeded  to  sea.  Passed  over  Nantucket  Shoals  at  meridian ; 
passed  Point  Judith  at  11  p.  m.,  arriving  at  New  Haven  at  9.45  a.  m.  oi 
the  8th.  The  articles  consigned  to  the  Peabody  Museum  were  landed 
during  the  day,  and,  at  5.45  a.  m.,  9th,  we  left  New  Haven,  passed  Hdl 
Gate  at  1.30  p.  m.,  arriving  at  the  navy-yard.  New  York,  at  2.30  p.  m., 
where  we  stopped  to  fill  our  tanks  with  finesh  water. 

We  left  the  navy-yard  at  5.30  a.  m.,  10th,  passed  Barnegat  at  LOS  p. 
m.,  Absecom  at  4.30  p.  m..  Gape  Gharles  at  meridian,  11th,  and  anchored 
for  the  night  in  Gomhill  harbor  at  10.20  p.  m.  Got  under  way  at  445 
a.  m.,  12th,  and  arrived  at  the  navy-yard,  Washington,  at  4.30  p.  m.  The 
articles  consigned  to  the  Smithsonian  Institution  were  landed  daring 
the  13th,  which  completed  the  duties  of  the  ^^ Speedwell"  under  tlie 
United  States  Fish  Gommission  for  the  season  of  1879. 

The  vessel  was  subsequently  ordered  to  accompany  the  United  States 
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steamer  Kipsic  to  Forfolk,  Va.,  and  left  the  navy-yard  in  company  with 
that  ship  at  7.45  a.  m.  on  the  16th,  returning  on  the  19th,  and  was  pot 
out  of  commission  at  meridian,  October  24,  by  order  of  the  honorable 
Secretary  of  the  Navy. 

RECAPrrULATION. 

Number  of  days  in  commissioQ 116 

Number  of  days  at  the  Washington  Navy-Tard  preparing  for  sea  and  going  out 

of  commisdon 16 

Number  of  days  making  the  trip  from  Washington  to  Provinceto wn  and  return . .  8 

Number  of  days  making  trips  between  Prov Inoetown  and  Glouoester 3 

Number  of  days  making  trips  between  Frovinoetown  and  Boston,  including 

time  occupied  coaling 8 

Number  of  days  employed  in  other  than  commission  work 11 

Number  of  days  detained  in  port  on  account  of  weather 28 

Number  of  days  detained  in  port  by  naturalists  preserving  specimens 3 

Number  of  days  detained  in  port  repairing  machinery,  dredging  apparatus,  ^Etc .  •  4 

Number  of  days  employed  dredging  and  trawling 24 

Number  of  days  employed  taking  serial  temperatures 1 

Number  of  hauls  with  the  trawl 76 

Number  of  hauls  with  the  otter  trawl 2 

Number  of  hauls  with  the  Agassiz  trawl ...-        3 

Number  of  hauls  with  the  dredge 58 

Number  of  hauls  with  the  rake-dredge 9 

Total  number  of  hauls  with  trawls  and  dredges 148 

Ayerage  number  of  hauls  per  day • 6 

Average  depth  of  water fathoms..  36.6 

Number  of  surface  temperatures  taken 169 

Number  of  intermediate  temperatures  taken 130 

Number  of  bottom  temperatures  taken 139 

Total  number  of  water  temperatures  taken 1 438 

Number  of  air  temperatures  taken 160 

Number  of  soundings  taken 180 

Distance  run  while  trawling  and. dredging miles..  1,081 

Distance  run  making  passages miles..  2,041 

Total  distance  run miles..  3,122 

Average  daily  distance  run  while  dredging  and  trawling miles..  45 

S.  Miss.  59 39 
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Record  of  dredgimg  of  Umtti 
NoTB.— Themometen  used  are  jmurtteally  oouect,  ecror  being  Im 


Dftte. 


July  21 
21 
21 
SI 
21 
22 


22 

25 

25 

25 

25 

25 

25 

25 

28 

28 

26 

28 

28 

28  ! 

28 

28 

28 

20 


Thermometer  used. 


Green,  2903. 
do 


.do. 
do. 
.do. 
.do. 


do 

do 

do 

....do 

do 

do 

....do 

....do 

...do 

...do 

...do 

...do 

...do 

....do 

..do 

...do 

...do 

..  do 

...do 

...do :. 

..do 

...do 

..do 

(Air.  Green,  2903  ... 
nvater.  MlUer. 


31  yCasMlia,  31486'! 


do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Air,  Green,  2903... 

Wnter,  Negretti... 

Zambra,  43227 

do 

....do 

...  do 


261 
262 
263 
264 
265 
266 
287 
268 
269 
270 

Anir.    ll do 271 

•     "  272 

273 
274 
275 
276 

*277 
278 
279 
280 
281 
282 
283 

1284 
285 
286 
287 
288 
289 
290 
291 
202 
293 
294 
295 
296 
297 
298 
298" 
299 
300 
301 
301« 
302 
303 
304 
305 
306 
307 
•  Surliftce  temperature,  Na  277, 


...do. 
....do. 
...do. 
....do. 
...do. 
....do. 
....do. 
...  do  . 
...do. 
...do. 
...do. 
....do. 
...do. 
...do. 
....do. 
....do. 
...do. 
...do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
...do. 


239 
240 
241 
242 
243 
244 

244' 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 


Loodity. 


Wood  Snd  Light N.15B.,  m 

do N.20E..  « 

do N.16E.,  4 

...... do  ..•■..•■•...•■••••.^. 36  B.,  2i 

do N.55E.,  1 

Baoe Point li^t &  60S.,  1 

do 8.  27E.,  6: 

do a    7W.,  4 

do 8.  IIB.,  2: 

do a  20E..  8: 


.do S.    IW., 

.do a  18W., 

.d« a    9W.. 

do a  23W.. 

do a  84W.,  Bt 

Wood  End  Light N.50E.,    7 

do N.50E.,    7 

do N.50E.,    7 

do N.50E.,    7 

do N.50E.,    7 

do K.50E.,    n 

do N.67E.,  10| 

do N.67E.,    74 

do N.e7K..    sI 

Eaoe  Point  Light a  65W..14 

do a  65W.,14 

do a  65W.,16 

CapeCod Light a  30 W.,  8 

.....do..rrr a  42W.,18 

Race  Point  Light a  82W..26 

do a  84W.,26 

CmpeCodLight a  67W..  9 

do     a  66W.,  7 

RacePoint a  12 W.,  ^ 

....do a    2W..  8 

do   a40W.,  5i 

CapoCodLight a  11  E.,    7 

do a  HE.,    7 

...    do a  20 W.,  64 

Wood  End a  76  B.,    8 

Long  Point   K.75E., 

RacePoint Sonth... 


.do- 
.do. 

do. 

do. 


a  71 E., 
.a  12  E., 

.a  8W., 

.a  44  E., 


RacePoint a  44  E.,  11 

do a  14  E.,  14 

do a  20  E.,  16 

do a  20  E.,  19 

do a  20  E.,  19 

do a  86E.,    L 

do a  65  E.,    l] 

do N.85E.,    2i 

do N.84E.,    33 

do N.86E..    « 

do K82E.,    7| 

do N.82E.,    9 

do N.80E.,  11 

Gurnet  Light a  79  W.,  3^ 

do a  88W.,  4j 

do a  74W.,  4^ 

do a  75  W.,   5 

RacePoint .N.65E.,    5 

do N.05E.,    5 

CapeCod  Light S.  51  W.,  16.5 

do a  61W.,15 

do a  61W.,15 

do .a  6SW.,18 

RacePoint a  66E.,    5 

do a  66E.,    4i 

doubtfuL         t  No  results  ftom  No.  284, 


Time. 


llJOa.m...  Flood. 

12.30  p.m do.. 

2.00  p.m  ...  ...do.. 


Tide. 


8.15  p. m ... 
4.15  p.  m  . . . 
U.OOa^m  ... 


11.80  a.m... 

2.25  p.m... 
10.56 a.m  ... 
11.80 a. m  ... 
12.25  p.  m  . . . 

1.05 p.m ... 

1.60  p.m... 

2.50  p.m... 

8.56 p. m  ... 
10.15 a. m  ... 
10.45 a. m  ... 
11.30 a.m  ... 
12.16  p.m... 
12.45  p.m... 

1.16  p.m... 

2.20  p.m.. 


.do. 
do. 


..  do.. 
..  do.. 
...do.. 
...do.. 
...do.., 
...do.. 
...do.. 
H.W. 
£bb.. 


...do. 
...do. 
...do. 
.do. 

, Flopd 

8.30  p.  m do  . 

4.15p.m...  ...do. 

10.45 a. m  ...;  Ebb  . 
n.26a.m...<...do. 
12.15 p.m  ...  ...do. 

1.25 p. m  ...'..  do 


...I 


8.16  p.  m . 
Meridian  . 

LOO  p.  m . 

8.80  p.  m  . 

4.20  p.  m  . 

9.80  a.  m  . 
10.00  a.  m  . 
11.80  a.  m  . 
12.15  p.  m  . 


L.W. 

Ebb  .. 
...do.. 
I  Flood, 
'..do.. 


do.. 

..    H.W. 
..   Ebb. 


1.26p.m...j..  do.. 

2.15p.m...'..  do   . 

6.00p.m...   L.W. 

&20a.m  ...|  Flood. 
10.45  a.m...'..  do  .- 

11.30  a.  m do.. 

12.10  a.m do.. 

1.80p.m...   Ebb  .. 

2.15p.m...  ...do.. 


Flood. 
..do.. 
.  do.. 
RW. 
Ebb.. 
..do.. 
..do.. 
L.W. 
!  Flood. 


10.00  a.  m 
12.07  p.  m 
12.45  p.  m 

2.07  p.  m 

2.55  p.  m 
10.00  a.  m 
10.30  a.  m 
11.20  a.  m 
12.18  p.m 

1.06  p.m  ...  ..do  . 

2.00  p.  m  .....  do  . 

8.00p.m. ..I.,  do . 

3.45p.m...'..  do  . 
11.00a.m...!  Ebb. 

1.00 p.m do  ., 

1.30  p-m do. 

2.15 p.m  ...,.-  do  . 

4.00p.m...'..  do.. 

4.30 p.m do  .. 

lL80a.m  ...  Flood 

1.00  p.  m ilo  .. 

2.30p.m...  Ebb  .. 

2.55p.m...|...do.. 
10.10 a. m  ...:  ..do  .. 
11.04  a.m...'... do.. 

and  no  record  kept. 
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States  steamer  Speedwell,  1879. 

Oian  (P.5.    InstTaments^read  to  nearest  0^.5.    AU  bearings  true. 


Temperature. 

1 

Character  of 
bottom. 

Wind. 

Drift. 

i 

1 

1 

Implement 
used. 

e 
70 

o 
67 
67 

Fatht, 

o 

Fathi. 
13 
18 
19 
21 
20 
25 

30 
28 
28 
34 
82 
30 
30 
24.5 
27 
17 
21 
18 
16 
16 
20 
24 
25 
26 
88 
88 
80 
73 
120 
135 
129 
53.5 
42 
34 
34 
25 
30 
29.5 
47 
28 
9 

13.5 
12 
14 
15 
31 

b.m.f:8 

T^ 

69.5 

...do 

....do 

T^tf- 

72 

67 
65.5 

58 

69 

....do 

Do. 

70 

f  «r.B 

Dredge    and 
trawl 
Do. 

....do  ......... 

do 

Do. 

66 

63 

62 

6^ 

60 

62 

65 

65 

66 

68 

68 

64 

64 

65 

CO 

66.5 

65.5 

65 

65 

06.5 

6a5 

67.5 

64 

64.5 

60 

67 

67 

6a5 

60.5 

60 

74.5 

69.5 

63 

63 

62.5 

61 

63 

...  do 

Do. 

66 

do 

Do. 

66.5 

crs.  8.......... 

Do. 

65 

...  do 

TiawL 

66.5 

cr8.s.G...«..> 

Do. 

66.5 

...do 

Dredge, 
TrawL 

66 

f.g.8.G 

72 

R 

NW. 
NW. 
NW. 
NW. 
NW. 

Dredge. 
Do. 

75 

s 

76 

B 

Do. 

78 

do 

Do. 

78 

....do 

Do. 

72 

m. 

TrawL 

71 

• 

b.  m 

Do. 

74 

...  do 

Do. 

74 

....do 

Do. 

71 

....do 

NE. 

SW. 

SW. 

SW. 

SE. 

SE. 

NW. 

NW. 

WNW. 

WNW. 

WNW. 

SE. 

SB. 

SB. 

SE. 

SE. 

W. 

W. 

W. 

W. 

W. 

Dredge. 
Do. 

71 

....do 

71 

do 

TrawL 

71 

G 

Do. 

71.5 

b.  m  .......... 

70 

41 

42 

39.5 

89 

89 

38 

3a5 

39 

39.5 

87.5 

42 

58 

44 

44 

44 

43 

38.5 

...  do 

Dredge. 
TrawL 

71 

....do 

70 

G 

Do. 

71 

b.  8.  and  Q- 

Do. 

70 

ty.a 

Dredeo. 
Trawl. 

70 

y.  8 

69 

era.  y.  8.  and  G. 
cr8.y.s.bk.8h. 
y.  8.  and  G  . . . . 

Dredge. 
Do. 

73.5 

72 

TrawL 

71 

£y.8.bk.8h... 

Do. 

74 

g. m  .......... 

Do. 

70 

b. m 

Dredge. 
Do. 

74 

6.5f-44®  

ash 

71 

0f-52o  

8 

Trawl. 

70 

7f-57«>.6 

....do 

Dredge. 
Do. 

72 

7f-45o.5    

S.G 

71 

lbt-4V> 

8.  inn  ......... 

Do. 

69 

68 

67 

67 

67.5 

68.6 

63.5 

64 

65 

69.5 

66 

65.5 

65 

65 

6L6 

59.5 

6L5 

6L5 

60 

60 

60 

6L5 

6L5 

61 

61 

61 

18f-40O    

89 

39 

39 

39 

88 

38 

40 

41 

39.5 

39 

39.6 

39 

39.5 

55.5 

44 

45 

45 

42.5 

42.5 

41 

41 

41 

41 

41 

43.5 

35.5 

37 

47.5 

83 

45 

81 

80 

29 

27 

26 

26 

26 

22 

16 

20 

21 

20 

27 

27 
124 
122 
122 
118 

80 

31 

ff.  m  .......... 

NW. 
NW. 
NW. 
NW. 

SB. 
N. 
S9W. 
N. 
N. 
N. 
N. 
N. 
N. 
S. 
S. 

s. 

E. 
Nd. 
Nd. 
W. 
W. 
W. 
SE. 
SB. 
SB. 

Dredge. 
Do. 

71 

19f-40<5 

do 

68 

28f-39o 

..  do 

TrawL 

72 

16f-440 

f,b.8.8h 

ES: 

70 

27f-39o 

ts:.B 

72 

....do 

NW.L 

NAV.L 

NW.L 

NNW.2. 

NNW.L 

NNW.L 

NNW.L 

NNW.L 

NNW.L 

NW.L 

NW.L. 

W.L 

SSB.L 

SSE.L 

Calm. 

Calm. 

SSB. 

SSE. 

N. 

N. 

Dredge. 
TrawL 

70 

do 

69 

b.m.f:e 

ff.m 

Dredge. 
Do. 

66 

66.5 

.?..do ::.: 

Trawl. 

67 

....do 

Rake  dredge. 

Dredge. 

Trawl. 

68  5 

do 

68 

f.8 

04 

f:bn.8 

bn.8.P 

flbn.8 

f.bn.a.P 

Dredge. 
Do. 

68 

66 

TrawL 

68 

Do. 

66 

Dredge. 
Kake  dredge^ 
Dredge. 
Trawl. 

66 

....do 

68 

£bn.m 

do 

71 

75.6 

bn.m 

Do. 

69 

....do  ......... 

Do. 

63 

....do 

bn.m.£a 

Do. 

65 

i5f-48o.5 

Do. 
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Ueoord.of  dredging  of  United  Staim 


Date. 


Auff-  25 
25 
29 
20 
20 
29 
20 
20 
29 
80 
8U 


Thermometer  used. 


Sept 


30 
30 

1 

1 

1 
1 
1 
6 
6 
6 
6 
6 

6 
0 
0 
9 
0 
9 
0 
0 
0 
9 
10 
10 
10 
13 
13 
13 
13 
13 
13 
13 
15 
15 
15 
15 
16 
15 
15 
18 
18 
18 
18 
18 
18 
10 
10 
10 
19 
10 
19 
10 
19 
26 

•SI 

20 
20 
20 
20 
20 


Water,  N.Z.,  43227. 
...do 


do 

do 

do 

do 

do 

do 

do 

...do 

Water,  N.  Z., 

..do 

...do 

....do 

..do 

..do 


do. 

do. 

do. 

do. 
...do. 
....do. 

.do. 

.do. 


43230. 


.do 

....do JL.... 

...do 

....do 

....do 

...do 

:..do 

..  do 

..  do 

..  do 

...do 

..  do 

...do 

....do 

....do 

...do 

....do 

..do 

..do 

...do 

..do 

..do 

..do 

..do 

..do 

.  do 

..do 

..do 

....do 

.do 

.do 

do 

.do 

.do 

.do 

..do 

....do 

v«..d6 

.do 

.*..do 

do 

^Wftter.N.Z.,  43227. 

....do 

....do 

....do 

....do 

....do 


824 
325 
320 
327 
328 
320 
830 
381 

882 
833 
334 
335 
336 
887 
838 
830 
840 
841 
842 
843 
344 
345 
840 
847 
348 
340 
850 
351 
352 
363 
354 
855 
850 
357 
368 
350 
800 
801 
802 
303 
304 
805 
300 
307 
308 
300 
370 
871 
372 
378 

874 
875 
870 
877 
878 


LooaUty. 


TUe. 


Eaoe  Point 8.  ; 

do 8.  ; 

Wood  End N.2 

do N.: 

.....do  ............... ....If.  4 

do K.! 

......do  ...................N.i 

..l..do N.S 

do N.a 

Eaoe  Point' N. 

do N.: 

do N.l 

do N.: 

do N.( 

Cape  Cod  Light S. 

......do ............. ......S. 


..do .. 
..do.. 
do . 


&    2W.,U 

a    8W.,13 

.8.    4  W.,  12.5 


Eaoe  Point 8.  UW., 

do 8.  11 W.. 

do 8.  17  W., 

do 8.    8W.. 

, do 8.    2W., 


do 8.    OE., 

do 8.  18  E., 

do &  28  K, 

Gnmet  Light N.30W., 

do N.40W., 

do N.58W., 

do N.OOW.. 

KanometPoint N.07W., 

do N.38W., 

do N.OdW.. 

CapeCod Light 8.  22W.,1 

do 8.  83W.,1 

do a  85W.,1 

Minot's  Ledge  Light Soath... 

do West 

do N.OOW.. 

8tandish  Monument a  85  W.,  1 

do a  3ew.,i 

do a  50W.,1 

Eaoe  Point  Light a  74  E., 

Billingsgate  iSand  Light  a  53  E., 

do a  78  E., 

do N.74E., 

......do  ............. ......17. 60 £., 

do N.50E., 

do K.48B.. 

do a  03E, 

CapeCodLi«ht a  80W.,8 

do a  88W.,8 

do K.80W.,8 

do N.80W.,2 

do N.84W..2 

do N.75W.,1 

Chatham  Light N.  46  W., 

do....?. N.66W., 

do K'.07W.. 

do N.84W., 

do a  78W.. 

do K.75W..1 

do .....N.72W.,1 

do West. .9 

CiH^Cod Light a  82 W., 


.do a  75W.,  0| 

.do.: a  72W.,  7 

.do : a  72W.,  7 

.do a  85W.,18 

.do a  85W.,  7| 


1.80  p.  m.. 

2.50  p.m.. 

4.15  p.m.. 
10.25  a.  m  . . 
11.10  a.  m  . . 
12.15  p.m.. 
12.45  p.m.. 

1.45  p.  m . . 


9.40  p.m... 

3.30  p.m... 

4.15 p.m ... 
10.00  a.m... 
10.45  a. m  ... 

11.45  a.m... 
12.30  p.  m 

1.45 p. m ... 

8.00  p.m... 

4.00 p. m  ... 
Meridian  ... 

1.45  p.m... 

8.45  p.m... 

8.00 a. m  ... 

9.30  a.m... 
10.40  a.m... 
11.50  a.m... 
12.65  p.m... 

8.18  p.  m  . . 

4.40  p.m... 
10.20  a.m... 
11.20  a.m... 
12.30  a.m... 

1.40  p.m... 

2.15  p.m... 

2.40  p.m... 

4.20  p.m ... 

0.05 a. m  ... 

7.15a.m  ... 

0.15  a.m... 
11.40  a.m... 

1.80  p.m... 

4.00  p.m... 

0.00 a.m  ... 

0.30 a. m  ... 

7.30 a. m  ... 

8.00 a.m  ... 

8.90  a.m... 
10.00  a.m... 

11.46  a.m... 
L30p.m... 
8.80  a.m  ... 


Flood. 
...do.. 
...do.. 
...do.. 
...do.. 

...do.. 
..do.. 
H.W. 
Ebb  .. 


10.00  a.m.. 

ILOOam.. 

11.50 a.m  .. 

1.15  p.m.. 


..  do.. 
Flood. 
...do.. 
...do  ., 
...do.. 
...do.. 


...do.. 
..  do.. 
Ebb.. 
...do.. 
...do.. 
...do .. 
Flood. 
...do.. 
H.W. 
Ebb  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
L,W. 
Flood. 
...do.. 
..  do.. 
H.W. 
Ebb.. 
...do.. 


...do.. 
...do.. 
...do.. 
Flood. 
...do.. 
...do.. 
Ebb.. 


..do. 
.do. 
..do. 
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9teamer  Speedwell^  1879— Continiied. 


Tempearatnre. 

i 

Character  of 
bottom. 

Wind. 

Drift 

i 

1 

Intennediate. 

1 

Implement 
used. 

o    , 
66 

o 
61 
61 

60.5 
6L5 
62 
61 

61.6 
63.6 
62 
60 
61 

60.5 
61 
61 
60 
58 

61 

60 

50 

60 

00.5 

60 

60 

60.5 

61 

61 

61 

61 

61 

62 

62.5 

63 

68 

63 

58.5 

57 

57.5 

62 

62 

61 

62.5 

6L5 

61 

62.5 

64 

68.5 

65.5 

64 

64 

65.6 

64 

68.5 

58.5 

58.5 

50.5 

60 

00 

6L5 

61 

6L6 

61 

61 

67.5 

6L5 

50 

54 

55 
64 
64 

67 

Fatht. 
13f-47«> 

14f-54o.^.... 

0 
41 
41 
48 
40 
50 
56 
61 
56 
63 
45 
44 
45 
44.5 
44.5 
40.5 
40.5 

41 

40.5 

40.5 

44.6 

42 

42 

42 

42 

42 

43 

42 

65 

50 

47 

40.5 

47.6 

40 

41 

41.5 

41.5 

42 

47 

45 

46 

46 

44 

43 

43 
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40.5 

62 

61 

61 

64 

48 

42 

42 

44.5 

44 

44 

46 

58 

62 

61 

57 

54 

60 

Fatht. 
26 
27 
21 
16 
15 
15 
10 

6 

8 
25 
28 
26.5 
20 
20.5 
67 
60 

45 
80 
75 
17 
23 
20 
26 
28 

28 

27 

27 
7 

11.5 

16 

18 

16.5 

U 

16.5 

94 
116 
130 

16 

22 

20 

16.5 

26 

81 

80 

10.5 

14 
7 
7 
7 
7.5 

15 
105 
106 
103 
106 
108 

70 

1? 

12 
15 
18 
18 
84 
70 
40 

46 
46 
46 
04 
06 

fB.bk.8h 

f.y.8 

b.m.t8 

...  do   

E. 
SB. 
W. 

w. 

sw. 
sw. 
sw. 
ssw. 
ssw. 

NB. 

NB. 

NB. 
North'ly. 
North'ly. 

SW.*" 

SW. 

SW. 

NW. 
NW. 
NW. 
NW. 
NW. 

NW. 

v»»j »» • 
SSW. 

SB. 

SB. 

E. 

E. 
E. 
E. 

W. 

W. 

E. 

E. 

E. 

£. 

E. 

E. 

E. 

WSW. 

WSW. 

WSW. 

South'ly. 

NB. 

NB. 

NB. 
North'ly. 
SB. 
NV7. 
NW. 
NW. 
NW. 
NW. 

NW. 

NW. 
NW. 
SB. 
SB. 
SB. 
SW. 
SB. 
SB. 
SB. 
NNB. 
NNE. 
NW. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
SB. 
NB. 
SB. 
NB. 
NB. 
NB. 
NB. 
N. 
N. 
N. 
N. 
N. 
N. 
NB. 
NB. 
W. 

NW. 
NW. 
NW. 
NW. 

Dredge. 
Trawl 

63 

Dredge. 
Bake  dredge. 
Do. 

67.5 

66 

8f-60O 

m.  s .......... . 

64 

8f-60O 

\^  in ^ 

Do 

67 

Do 

66 

or8.s.G 

do 

TnwL 

60 

Dredge. 
Do- 

50 

13f-60o 

bt  m      ... 

61 

14f-58° 

do    

TiawL 

60 

13f-o2o.6 

....do 

Do. 

63.5 

14f-53o 

£  ff . «    .    - 

Bake  dredge. 
Trawl. 

Do 

65 
66 
67.5 

67 

15f-51o 

17  f-UO-34  f-41«>-50  Mio 
15f-50O-80f-42O-46f 

410.6. 
22f-42o 

....do 

abk.8h 

...do 

on.  8.  ah 

67 

42f-41(> 

Do 

70 

20f-51o 

do 

CT&8.bk.8h... 

f:8.bk.8h 

i:brL8.P 

....do 

flie.  bp.  &  bk. 

fiie.br.&8h... 
....do 

Agaasiz  tnwL 
Dredge. 
Otter  trawl 

66.5 

72 

67.5 

Bake  dredge. 
TrawL 

68 

13f-61o 

67 

14f-64o 

Do. 

70 

14f-51o 

Do. 

71 

14f-53o 

Rake  dredge, 
.Agassis  trawk 
Dredge. 
TrawL 

74 

14f-58«> 

ftl6.&8p 

8.gg.M. 

br.&sp 

gii.m,8 

8.biLH 

do 

62 

6f-«0o 

60 

5f-60o 

70 

10f^58o 

Da 

71 
75 

6f-«»o.5-10f-^6o 

5f-68o.6-10f-65o 

5f-640 

66.5 

....do 

Da 

66.5 
63.5 

6f-«3O-10f-40o.5 

50f-44«> 

EJ:5J-» 

63 

25f-460-^f-45o 

25f-45o^f-43o 

lOf-570 

....do 

Da 

64 
GO 

....do 

&bk.spk.8h.. 

R.P.8h 

S.bk.8pk 

aG..-f. 

Da 
Da 

66 
66 

5f-«lo.5-10f-52o 

5f-81o.5 

66 

10f-6eo-15f-51o 

10f-52O-20f-47o 

10f-50O-20f-48O 

6f-640 

Dredge. 
Otter  trawL 

68 

an 

72.5 

bp.M 

Dredge. 
Agassis  tnwL 
Dredge. 
TrawL 

67 

...  do 

6L5 

10f-51o.5 

8.G .. ;.; 

61 

im.M 

76w5 

or8.yLS 

ftie.8.P 

...  do 

Dredge. 
Do 

66 

66 

Do. 

65 

ftie.br.S 

ba.M 

TrawL 

65 

Do 

67 

50M2O 

....do... 

Dredge. 
TrawL 

65 

50f-44«> 

....do 

62 

60f-««o 

do 

Da 

63 

60f-46o.5 :.... 

...do 

Do. 

66 

60  MOO 

M.ftie.O 

&brk.8h 

era.  S  . . . 

Dredge. 
Trawl. 

65 

80f-60o 

63 

Da 

63 

flie.8 

Do. 

63.5 

....do 

Dredge. 
Do. 

63 

en.  S   .  .  .. 

64 

....do 

TrawL 

61 

aspk 

Do. 

66 

90t-4V> 

...X 

Do. 

6L5 

ap 

file.  gy.  8.  bk. 

...•Si 

Do. 

58 

20f-40o 

46 

46 
43.5 
43.5 
44 

Da 

64 

15f-54o 

Do. 

60 

10f-51o 

'on.S 

Do. 

50 

10f-51o 

....do 

Dredge. 
Do. 

58 

50M5O 

lm.M 

do 

Da 
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The  following  abbreviations  are  used  in  the  foregoing  report  and  tables : 

+.  Dredge.    Used  on  the  chart. 

©    TrawL    Used  on  the  chart 

Lt.  Light,  or  light-house. 

Pt.  Point 

H.  W.  High  water. 

L.  W.  Low  water. 

o.  Over  figures — degrees. 

'.  Over  figures — ^geographical,  or  sea  miles. 


Abbreviations  of  bottoms^ 


M.,  or  m.,  for  mud. 
S.,  for  sand. 
G.,  for  graveL 
Sh.,  for  shells. 
P.,  for  pebbles. 
Sp.,  for  specks. 
St.,  for  stones. 
E.,  for  rock. 
O.,  f#r  ooze. 


bk.,  for  black, 
wh.,  for  white. 
yL,  or  y.,  for  yellow. 
^gJn  or  g.,  for  gray, 
bu.,  or  b.,  for  blue. 


gn.,  for  green, 
br.,  for  brown, 
file.,  or  tj  for  fine, 
crs.,  for  coarse, 
brk.,  for  broken. 

The  following  examples  will  illustrate  the  use  of  the  abbreviations  of 
bottoms :  crs.  yL  s.  bk.  sp.  brk.  sh. — coarse  yeUow  sand,  with  Mack  specks 
and  broken  shells.    Bu.  m.,  or  b.  m.,  blue  mud. 
Very  respectfully,  your  obedient  servant, 

Z.  L.  TANNER, 
Lieutenantj  Commanding. 
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PEOPAGATION  OF  FOOD-FISHES. 


GBNEEAL  CONSIDERATIONS. 
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XIII -THE  POLLUTION  OF  PUBLIC  WATERS  BY  REFUSE  FROM 

FACTORIES. 


By  C.  TOuol* 


[From  Circular  No.  6,  1879,  of  the  Deutsche  Fiecker^Verdn,  Berlin,  December  31, 

1879.] 

Our  modem  indastry,  which  is  steadily  progressing  from  year  to  year, 
needs,  above  everything  else,  water,  and  its  use  is  keeping  step  with  the 
growth  of  industry.  Sivers  and  brooks  are  the  principal  sources  of  sup- 
ply, and  they  again  receive  the  water,  after  it  has  bcNsn  used,  in  an  im- 
pure condition,  either  direct  or  indirect. 

Water  which  has  been  used  by  Victories  is  generally  warm  and  con- 
tains numerous  particles  of  refuse,  e.  g.j  coloring  matter,  lime,  alkaline 
salts  in  various  combinations,  remnants  of  plants,  slime,  &c.  It  will  be . 
evident  that  large  quantities  of  such  refuse  will  pollute  rivers  and  brooks 
to  such  a  degree  as  to  render  pisciculture  impossible  and  to  make  the 
water  unfit  to  be  used  for  drinking  by  either  man  or  beast. 

Phenomena  of  this  kind  have  been  observed  in  all  industrial  districts; 
brooks  and  rivers  have  lost  the  fish  which  formerly  were  numerous,  the 
water  has  become  turbid,  and  during  the  warm  season  the  air  is  filled 
with  miasmatic  effluvia  which  are  both  disagreeable  and  unhealthy. 

An  investigation  of  our  smaller  rivers  and  brooks  would  furnish  in- 
controvertible proof  of  the  growth  and  magnitude  of  the  evil,  and  show 
the  necessity  of  immediate  relief. 

The  complaints  concerning  the  refuse  water  from  factories  are  grow- 
ing louder  and  more  numerous  from  year  to  year  and  cause  many  law- 
suits. 

In  fighting  this  x>oIlution  of  our  waters  the  authorities  have  nothing 
to  back  them  but  the  law  regarding  private  waters  of  February  28, 
1843,  where  it  says :  **  The  water  used  in  dyeing,  tanning,  fhlhng,  and 
similar  establishmentsshall  not  be  let  into  a  river,  if  thereby  the  amount 
of  pure  water  is  diminished  or  the  public  is  seriously  inconvenienced." 

Although  this  paragraph  can  be  construed  in  various  ways,  it  cannot, 
even  if  it  is  strictly  carried  out,  remove  the  evil,  for  it  is  exceedingly 
difficult  to  fhmish  the  necessary  evidence,  as  is  proved  by  the  many 
wearisome  and  disagreeable  lawsuits  which  have  been  engaged  in  on 
account  of  this  very  paragraph.    Even  if  the  lawsuit  is  decided  in 

*  Vtber  VerunreinigHng  der  dffentlichen  Gewdseer  durck  Fabrikai>gdnffe,--{TmiiBiQ,ted  by 
Hebhan  Jacobson.] 

619 


Digitized  by  VjOOQlC 


620       BEPORT  OF  COBOilSSIONEB  OF  FISH  AND  FISHERIES. 

&vor  of  the  plalntifE^  the  only  result  is  that  a  fine  is  imposed,  the  cadse 
of  the  trouble  remaining  just  the  same  as  before.  This  law  is  fluently 
used  for  no  other  purpose  but  to  extort  money  firom  the  muiufieM^tuiers, 
and  I  know  several  cases  from  the  province  of  Saxony  where  milleis 
and  others  entitled  to  the  use  of  water-power  have  api)ealed  to  this  law 
simply  for  the  purpose  of  obtaining  some  money.  It  is  self-evident  that 
such  a  law  is  of  no  benefit  to  the  general  public^  and  that  it  cannot  pre- 
vent the  pollution  of  public  and  i^vate  waters. 

My  object  in  this  article  is  to  show  that  many  industries  may^  without 
any  detriment  to  themselves,  diminish  their  consumption  of  water  very 
considerably,  and  that  it  will  even  be  to  tiieir  own  advantage  to  entirely 
avoid  the  pollution  of  public  and  private  waters.  Among  these  indus- 
tries I  include  sugar  refineries,  starch  fEM^tories,  distilledes,  breweries 
and  malt-houses  whose  refuse-water  is  strongly  impregnated  with 
organic  matter  and  causes  most  of  the  complaints. 

The  manufacture  of  beet-sugar,  with  whidi  I  have  been  fSftmiliar  for 
many  years,  shall  form  the  subject  of  a  spedid  investigation.  This  im- 
portant industry,  probably  the  most  important  of  our  agricoltoral  indus- 
tries, has,  thanks  to  a  sensible  protective  tariff  and  a  ratioaid  system  of 
taxation,  developed  from  very  small  beginnings  to  its  present  vast  extent 

This  important  industry  certainly  deserves  to  be  protected  in  the 
interest  of  the  national  finances  and  agriculture ;  but  it  cannot  be  dmed 
that  this  growing  industry  is  the  very  one  whidi  contributes  the  largest 
share  to  tiie  pollution  of  our  brooks  and  rivers,  particularly  as  it  con- 
sumes an  enormous  amount  of  water. 

It  will  be  easily  understood,  therefore,  why  the  complaints  from  the 
beet-sugar  manufacturing  districts  are  so  numerous  and  well  founded, 
and  every  impartial  witness  will  have  to  concede  that  the  brooks  aod 
rivers  of  those  districts  produce  a  very  disagreeable  impression  not  only 
on  the  eyes,  but  also  on  the  olfactory  organs.  Such  polluted  brooks 
and  rivers  are,  of  course,  entirely  unfit  for  fish ;  but,  what  is  wiHse, 
their  water  cannot  be  used  for  drinking  and  for  agricultural  purposes. 

I  will  only  mention  the  Bode,  Selke,  Haltemme,  AUer,  &c.,  and  the 
brooks  flowing  into  these  rivers,  as  well  as  the  Bruchgraben,  near 
Oschersleben. 

The  consumption  of  water  by  a  beet-sugar  ficictory  worked  on  the 
principle  of  diffusion  shows  the  following  per  centage  on  the  weight  of 
the  beets: 

Percent 

Washing  the  beets 50 

Production  of  juice 222 

(Tondeusation , ^ , 1,02 

Gteneratin  g  steam 150 

Purifying  through  carbonized  bones ..../ 50 

Befining 25 

1,519 
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A  sugar  fiictory  using  every  day  400,000  ponnds  of  beets  and  working 
for  20  hours  will,  therefore,  consume  the  following  quantity  of  water  per 

minute: 

Litera.         Cabic  feet. 

Washing  the  beets 83.33  =  2.7 

Production  of  juice 370.00  =  12.0 

Condensation 1,703.33  =  55.0 

Generating  steam 250.00  =  8.1 

Purifying  through  carbonized  bones 83.33=  2.7 

Beflnmg 41.06  =  1.35 

Total  pep  minute 2,531.00=      81.85 

A  factory  using  anually  7,000,000,000  pounds  of  beets  will  therefore 
consume  the  enormous  quantity  of  1,435,000  cubic  feet  of  water.  This 
mass  of  water  is  taken  either  directly  or  indirectly  from  public  brooks 
and  rivers,  and  after  having  been  used  is  returned  to  them  in  slightly 
diminished  quantity,  but  having  a  temperature  of  some  40°  Reaumur, 
and  containing  organic  matter  and  alkalies  of  every  kind. 

The  high  temperature  favors  the  disintegration  of  organic  matter, 
produces  fermentation,  causes  the  formation  of  algse  and  fungi,  becomes 
£»tal  to  animal  life,  and  fills  thp  air  with  miasmatic  effluvia. 

It  is  possible,  however,  without  any*  detriment  to  the  beet-sugar  in- 
dustry, to  diminish  the  consumption  of  water  by  one-half,  as  has  been 
tried  very  successfully  in  factories  where  water  was  scarce. 

This  saving  of  water  is  accomplished  by — 

1.  Working  the  diffusing  apparatus  by  compressed  air  instead  of 
water.  By  this  means  (always  supposing  a  daily  consumption  of  400,000 
pounds  of  beets)  191  liters,  or  6.66  cubic  feet  of  water  are  saved  every 
minute. 

2.  By  using  for  washing,  generating  of  steam,  and  refining  the  con- 
densed water  from  the  two  boilers,  and  thus  saving  375  liters  =  12.15 
cubic  feet. 

3.  By  regaining  two-thirds  of  the  condensed  water  from  the  boilers, 
and  by  cooling  the  water  to  the  temperature  of  the  air  by  means  of  a 
suitable  apparatus,  1,135.5  liters,  or  36.6  cubic  feet  of  water  are  saved. 

The  total  saving  per  minute  is,  therefore,  1,205  liters  5  i.  e.,  one-half 
of  the  quantity  consumed.  Practically,  the  saving  may  be  less,  but 
certainly  not  less  than  one-fourth  of  the  quantity  consutned,  i.  e.,  600 
liters  per  minute. 

It  is  evident,  therefore,  that  it  would  be  a  great  gain  if  all  beet-sugar 
factories  could  be  compelled  by  law  to  introduce  the  saving  system. 
There  could  certainly  be  no  objection  to  this,  if  we  consider  that  many 
fkctories  have  to  follow  this  system,  simply  because  they  have  not  enough 
water. 

**  Polluted  waters,'^  properly  so  called,  must  be  carefully  separated 
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from  the  condensed  water  which  is  to  be  used  again.    These  ^^  polluted 
waters  ^  may  be  classified  as  follows : 

1.  The  water  used  in  washing  the  beets^  containing  small  particles  of 
soil,  leaves,  and  pieces  of  beet. 

2.  The  water  flowing  off  from  Hie  beets  after  they  are  cut,  containing 
many  slimy  particles. 

3.  The  water  coming  from  the  purifying  process  through  carbonized 
bones,  containing  salts  of  every  imaginable  kind,  lime  contaiiiing  phos- 
phoric acid,  combinations  of  ammonia,  &c. 

4.  The  condensed  water  from  the  fiirst  boiler,  containing  a  good  deal 
of  ammonia.  This  water  may,  of  course,  be  used  for  washing  beets, 
only  it  must  not  pass  through  the  purifying  apparatus. 

5.  The  so-called  "purifying  water,''  which  is  thoroughly  saturated 
with  lime,  sugar,  dirt,  &c. 

These  polluted  waters  must  be  led  into  large  basins,  large  enough  to 
give  the  water  time  to  become  clear  and  pass  through  a  process  of  fSsr- 
mentation,  by  which  the  insoluble  organic  particles  sink  to  the  bottom. 

If  the  water-saving  system  has  been  introduced,  a  factory  working 
400,000  pounds  of  beets  per  day  needs  only  six  connected  basins  about 
10  meters  long,  2  meters  broad,  and  1^  meters  deep.  These  basins  may 
be  simple  earth-pits  without  any  plastering. 

All  sugar  factories  already  possess  similar  basins,  but  they  are  aU 
too  small  and  arranged  in  an  impracticable  manner,  so  as  not  to  allow  the 
water  safficient  time  for  becoming  clear  and  for  fermenting.  The  first 
expense  is  considerable,  but  the  interest  and  amortization  is  fully  cov- 
ered by  the  amount  of  manure  thus  gained.  The  water  flowing  out  of 
these  basins  is  somewhat  turbid,  and  must  not  be  allowed  to  enter  the 
brooks  and  rivers,  as  is  mostly  done  now,  but  should  be  led  over  fields 
and  meadows,  and,  after  having  thus  been  filtered,  flow  into  the  public 
waters. 

The  sugar  manufkctnrers  fear  that  similar  legal  restrictions  will  prove 
detrimental  to  their  industry,  and  that  tiie  burdens  which  they  would 
have  to  bear  in  the  interest  of  the  general  public  would  prove  too  heavy. 
But  this  idea  is  erroneous,  for  the  irrigation  with  refuse  water  would 
prove  a  great  advantage  to  the  fiictories. 

A  factory  using  400,000  pounds  of  beets  per  day  has  enough  refuse 
water  to  irrigate  an  area  of  20  hectares.  Such  an  area  would  produce 
20,000  to  30,000  pounds  of  the  best  hay,  and  would  therefore  represent 
a  value  of  750  mark =$178.50.  The  irrigation  is  by  no  means  confined 
to  the  immediate  neighborhood  of  the  factory,  for  by  means  of  a  steam- 
pump  and  pipes  the  refuse  water  can  easily  be  led  to  the  most  suitaUe 
place.  Such  an  apparatus  would  not  be  as  expensive  as  might  appear 
at  first  sight,  as  the  necessary  steam-power  would  already  be  found  in 
the  factory  itselt  The  cost  of  an  irrigated  area  at  a  distance  of  2  kilo- 
meters from  the  factory  would,  according  to  a  very  carefbl  estimate,  onty 
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be  about  30,000  mark=$7,140.    This  sum  would  be  distributed  as  fol- 
lows: 

For  pipes $4,760  00 

For  steam-pump 952  00 

For  draiuing  and  grading  20  hectares 1, 428  00 


7,140  00 


Subtract  from  this  5  per  cent  interest,  2  per  cent  amortiza- 

tion  =  7  percent  per  annum $476  00 

Bent  of  20  hectares,  at  $42.84  per  hectare 856  80 

Cutting  the  grass 285  60 

Repairs 285  60 

Superintendence 238  00 

Total  per  annum  2,142  00 

Value  of  harv^est,  at  $172^0  per  hectare 3,450  00 

Netgain , 1,308  00 

In  making  this  calculation  we  have  not  taken  into  account  the  great 
advantage  of  having  a  large  quantity  of  good  hay,  which  is  much  needed 
in  all  sugar  factories.  The  manufficturer,  who  is  generally  a  farmer,  can 
give  his  cattle  larger  quantities  of  better  hay  than  hitherto;  the  cattle 
will  eigoy  better  health,  and  he  will  have  more  animal  manure,  thus 
saving  the  exx>ense  for  artificial  fertilizers.  Those  factories  which  are 
worked  by  a  joint-stock  company  could  then  give  a  meadow-area  to  each 
one  of  the  stockholders  in  proportion  to  the  amount  of  stock  held  by 
them. 

The  well-known  civil  engineer,  A.  Elsasser,  formerly  of  Loburg,  now 
of  Magdeburg,  has  most  successfiilly  introduced  a  filtering  apparatus 
for  the  refu8e*water  in  the  sugar  factory  at  Boitsch  (province  of  Sax- 
ony), and  any  one  interested  in  this  question  may  there  convince  himself 
that  the  water  becomes  perfectly  dear  and  odorless.  The  apparatus  at 
Boitsch,  however,  is  too  small,  and  with  the  same  amount  of  water  twice 
the  area  could  be  irrigated. 

Mr.  Elsasser  wants,  for  successful  irrigation,  a  very  level  ground  with 
tolerably  loose  soil,  so  the  fluid  parts  of  the  manure  may  be  evenly  dis- 
tributed. The  area  which  is  to  be  irrigated  should  be  drained  at  the  depth 
of  about  one  meter;  the  drain-pipes  should  lie  close  together,  and  be  so  ar- 
ranged that  the  water  may  flow  off  easily.  The  chemical  substances  con- 
tained in  the  refuse  water  should  penetrate  the  soil  only  to  a  comparti vely 
small  depth,  in  order  to  let  the  fuither  disintegration  take  place  under 
the  cover  of  the  soil,  so  that  the  nutritious  matter  which  has  assumed  a 
gaseous  form  may  be  assimilated  by  the  soil,  and  thus  find  its  way  into 
the  roots  of  plants.    In  this  manner  the  soil  is  always  ready  to  receive 
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new  refose  water.  Mr.  Elsasser,  whilst  living  at  Lobnrg,  has  very  sac- 
cessfolly  made  250  hectares  of  artificial  meadows  which  are  irrigated 
with  refuse  water  from  several  8tar<di  fiEictories«  In  the  xH>tato-stare]i 
fectories,  mostly  located  on  light  soil,  the  advantage  of  irrigating  with 
potato-refuse  water  is  very  evident,  for  formerly  it  flowed  into  brooks 
and  rivers  and  made  the  water  unfit  for  fish.  Whenever  a  new  starch 
factory  is  started  intelligent  farmers  in  the  first  place  look  to  the  possi- 
bility of  irrigating  their  meadows  with  the  refuse  water,  and  of  thus 
gaining  a  hitherto  unknown  wealtii  of  good  hay,  and  the  gam  firom  the 
flEictory  itself  only  seems  a  secondary  consideration.  The  best  and  most 
surprising  specim^i  of  what  may  be  accomplished  by  constant  irriga- 
tion with  potato-refuse  water  may  be  seen  at  Knoblauchshof,  near  Lo- 
burg,  the  property  of  Gounsdlor  Friedrich  Knoblauch,  of  Magdebnrg. 
Here  may  be  seen  the  largest  starch  factory  in  Germany,  and  by  tte 
system  of  irrigation  with  potato-refuse  water  50  hectares  of  entirely 
unproductive  land  have  been  transformed  into  mi^niflo^it  meadows, 
yielding  25,000  pounds  of  the  very  best  hay  per  hectare.  The  plans  for 
this  establishment  have  all  been  made  by  Mr.  Elsasser. 

Distilleries,  malt-houses,  and  brewmes  may  of  course  use  their  refuse 
water  in  the  same  profitable  manner;  the  area  to  be  irrigated  need  not 
be  very  large,  but  ]the  expense  of  making  the  necessary  arrangem^ts 
will  be  amply  repaid. 

After  carefully  examining  this  whole  question  in  all  its  bearings,  I 
have  arrived  at  the  conviction  that  there  will  be  no  risk  whatever  if 
the  government  were  to  prohibit  all  factories  firom  letting  their  refase 
water  flow  into  public  waters  in  an  unflltered  condition.  A  i)eriod  of 
two  to  three  years  should  be  granted  for  making  the  necessary  changes, 
and  by  appointing  a  commission  of  competent  men  the  foctories  should 
in  every  possible  way  be  assisted  in  the  work. 

Cities  and  villages  should  be  absolutely  prohibited  firom  making  rivers 
and  brooks  the  receptacles  of  all  the  filth  fipom  their  sewers.  All  exer- 
tions to  revive  our  fisheries  will  be  in  vain  if  we  cannot  give  the  fish 
what  they  need  abote  everything  else,  viz,  pure,  wholesome  water.  It 
must  also  be  taken  into  consideration  that  as  matters  stand  at  present 
an  enormous  amount  of  valuable  mannre  is  absolutely  lost  in  the  reftrse 
water  from  our  factories.  If  the  system  of  irrigation  by  refuse  water 
ftt)m  the  factories  and  the  sewers  of  cities  could  be  generally  intro- 
duced, our  farmers  would  not  only  save  a  good  deal  of  money  wbicJi  is 
now  spent  in  buying  artificial  fertilizers,  but  they  would  also  (more 
than  by  protective  tarlflfe)  be  enabled  to  successfully  compete  with  the 
agricultural  products  of  fi)reign  countries. 

It  is  to  be  hoped  that  when  our  legislators — ^as  will  be  the  case  at  no 
distant  date— take  up  the  important  subject  of  the  pollution  of  pnHic 
waters  by  refiise  water,  they  will  properly  consider  all  the  above-mcao- 
tioned  points. 
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[Prom  report  of  Mr.  A.  Landmark,  inspector  of  fisheries,  on  the  condition  of  the  Nor- 
wegian fresh- water  fisheries  dnring  the  years  1876-1879.]* 


Before  giving  an  account  of  the  Norwegian  river  fisheries  during  the 
years  1876-1879  and  reporting  the  result  of  the  salmon  fisheries  during 
the  same  period,  I  must  briefly  dwell  on  some  injurious  influences  to 
which  our  salmon  and  sea- trout  fisheries  are  exposed,  and  which  hith- 
erto  have  either  not  at  all  or  but  insufficiently  been  reached  by  legis- 
lation. 

Among  these  injurious  influences  I  must  first  of  all  mention  the  very 
general  custom  of  throwing  sawdust  and  other  refuse  from  the  saw-milLs 
into  the  river.  It  is  well  known  that  at  present  our  fishery  laws  con- 
tain no  provision  prohibiting  this  practice.  Those  prohibitory  regula- 
tions which  have  been  made  in  the  interest  of  na\igation  (laws  of  Au- 
gust 12, 1848,  August  20, 1854,  and  March  24, 1860)  are  of  no  practical 
benefit  to  the  fisheries,  because  they  exempt  the  owners  of  saw-mills 
firom  the  duty  incumbent  upon  all  other  manufacturers  of  gathering 
their  refuse,  and  merely  compel  them  to  contribute  something  towards 
the  expenses  of  dredging  the  rivers,  which  benefits  navigation  only. 
This  arrangement  is  very  unsatisfactory  as  fiir  as  the  fisheries  are  con- 
cerned, for  the  refuse  from  saw-mills,  and  more  especially  the  sawdust 
proper,  is,  in  various  ways,  injurious  to  the  fisheries.  Sawdust  gradu- 
ally sinks  to  the  bottom,  and  thus  fills  the  very  place  where  the  fish  eggs 
are  to  develop  with  impure  and  iiyurious  matter.  Salmon  eggs,  to  which 
we  here  have  special  reference,  require  for  their  development  a  clean 
bottom,  covered  with  small  stones,  pebbles,  or  sand.  When  brought 
into  contact  with  sawdust  or  any  ether  rotting  wooden  matter  for  any 
length  of  time,  the  eggs  are  overgrown  by  a  species  of  fungus,  which 
invariably  kills  the  genu  contained  in  the  eggj  and  is  all  the  more  inju- 
rious because  it  spreads  very  rapidly  from  one  egg  to  the  other.  It  is 
true  that  it  is  scarcely  probable  that  very  large  masses  of  sawdust  will 
gather  in  those  parts  of  the  rivers  where  the  salmon  spawn,  because  in 
these  places  the  current  is  generally  very  rapid;  but  still  d  considerable 

•"Om  Sagflisens  Skadelighed  for  Fiskerieme."  From  "  ladberetning  fra  Fiskeri- 
Inspeotoren  angaaende  hvad  der  til  Fenikvandsfiskeriemes  Fremme  er  udfort  og  om 
disses  Tilstand  i  Aarene  1876-1879."  Christiania,  1881.— Translated  hy  Herman 
Jacobsoii.  ^ 

8.  Miss.  59 40  ^ 
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quantity  of  it  will  gather  between  the  small  stones  on  the  bottom,  and 
will  thus  expose  to  the  danger  of  destruction  thoee  eggs  which  have 
remained  in  the  spawning  places.  Unfortunately,  however,  large  massefi 
of  eggs,  probably  by  far  the  larger  portion,  do  not  remain  in  the  spawn- 
ing places,  but  are  carried  away  by  the  current  and  only  find  a  resting 
place  farther  down  the  river,  where  the  current  is  not  so  strong  and 
where  there  are  frequently  such  large  piles  of  sawdust  that  the  eggs  are 
completely  buried  in  them  and  are  of  course  destroyed.  This  is  all  the 
more  injurious  to  the  eggs,  as,  owing  to  climatic  reasons,  the  increase 
of  the  salmon  is  principally  dependent  on  those  eggs  which  are  carried 
away  from  the  spawning  places  and  which  settle  down  in  the  calm  and 
deep  portions  of  the  river.  The  eggs  which  remahi  in  the  spawning 
places  are,  in  our  climate,  frequently  entirely  destroyed  by  influences 
which  are  beyond  human  control. 

It  is  well  known  that  the  quantity  of  water  in  our  rivers  is  greatly 
diminished  during  winter,  so  that  all  the  water  contained  in  the  river 
finds  sufficient  room  in  a  narrow  channel,  whilst  the  gi*eat€r  portion  of 
the  river  bed  lies  dry.  As  the  salmon  spawn  in  shallow  waters,  the 
greater  portion  of  those  eggs  which  are  not  carried  away  by  the  current 
into  deep  water  will  remain  on  the  dry  land  for  a  longer  or  shorter  period, 
exposed  to  the  destructive  influence  of  frost  and  ice,  and  will  thus  inev- 
itably be  destroyed.  Those  eggs  which  have  escai)ed  this  danger  are 
threatened  by  another  and  not  less  serious  one,  namely,  the  floating  ice, 
which  often  scrapes  the  bottom,  especially  in  shallow  places,  so  violently 
as  to  change  the  bed  of  the  river  and  carry  away  immense  pieces  of  rocL 
It  may  well  be  imagined  what  destruction  is  thereby  caused  to  the  eggs 
lying  in  such  ])laces,  and  also  to  the  newly -hatched  fish. 

In  comparison  with  the  impurities  brought  to  the  river-bottoms  by 
the  sawdust,  and  the  consequent  destruction  of  the  fish  eggs,  its  other 
Irijurious  influences  on  the  fisheries  are  hardly  to  be  taken  into  account, 
although  in  themselves  they  are  by  no  means  inconsiderable.  Thiw 
there  can  be  hardly  a  doubt,  that  when  the  water  rise«  and  causes  the 
masses  of  sawdust  which  have  gathered  in  the  river  to  move,  a  large 
number  of  young  fish  are  carried  away  with  it  and  are  gradually  buried 
in  the  newly-formed  piles  of  sawdust.  This  is  particularly  the  case 
during  spring,  when  the  young  fish  ai'e  as  yet  very  weak  and  cannot 
swim  far.  It  is  also  highly  probable  that  the  sawdust  floating  about 
in  the  water  kills  a  large  number  of  young  fish  in  the  act  of  breathing, 
because  they  can  hardly  avoid  swallowing  particles  of  it  which  stick  fast  in 

the  gills  and  thus  eventually  cause  their  death.*    I  must  finally  also  men- 
*  ,.  ,  — - 

*It  is  a  very  geueral  opinion  that  this  also  applies  to  the  grown  salmon,  as  in  those 
riveis  which  ai-e  iuU  of  sawdust  dead  sahuou  hav^e  oft-eu  bccu  ibund  whose  mouthis 
and  gills  were  completely  filled  with  sawdust.  I  am  not  prepared  lo  say  whether  this 
opinion  is  correct.  Such  ca^s  as  the  one  just  mentioned  are  at  any  rate  not  so  oon- 
mon  as  to  deserve  special  attention.  It  has  also  been  said  that  sawdast  wiU  drife 
the  salmon  entirely  away  from  a  river,  but  I  think  that  this  is  very  improbable,  and 
could  only  be  possible  in  cases  where  a  river  has  been  completely  fiUed  with  it. 
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tion  the  circamstance,  that  the  refuse  from  the  saw-mills  in  many  places 
inteiferes  with  the  fisheries.  We  have  instances  (of  which  I  shall  have 
occasion  to  speak  further  on)  of  fishiug-places  being  so  completely  tilled 
-with  heaps  of  sawdust  as  to  make  the  hauling  in  of  the  nets  very  diffi- 
cult and  even  impossible.  The  larger  pieces  of  wood  which  are  fre- 
quently found  among  the  refuse  from  saw-mills  often  interfere  very 
seriously  with  the  fisheries  by  tearing  the  nets. 

Although  the  quantity  of  sawdust  in  some  of  our  larger  rivers  has  of 
late  years  been  somewhat  diminished  by  the  establishment  of  steam  saw- 
mills, which  use  most  of  their  refuse  as  fuel,  the  c\il  is  on  the  increase 
in  many  other  places,  to  such  a  degree  in  fact  as  to  endanger  the  very 
future  of  the  salmon  fisheries.  The  danger  is  greatest  in  the  salmon 
rivers  in  the  districts  of  List  and  Mandal,  the  districts  where  our  most 
productive  salmon  fisheries  are  carried  on.  Many  fishery-owners  in 
these  districts  think  the  evil  has  assumed  such  dimensions  that,  as  long 
as  nothing  is  done  to  keep  the  sawdust  out  of.  the  rivers,  they  consider 
it  useless  to  take  any  steps  for  improving  the  salmon  fisheries.  At  the 
many  meetings  for  promoting  the  fishing  interests  which  I  have  attended 
in  these  districts  such  discouraging  opinions  have  sigain  and  again  been 
advanced  with  more  or  less  earnestness.  Although  I  believe  that  the 
fears  entertained  by  many  persous  in  the  above-meutione<i  districts  are 
somewhat  exaggerated,  I  cannot  conceal  from  myself  the  fact  that  the 
evil  is  a  very  serious  one,  and  that  every  year  which  passes  without 
auy  preventive  measures  being  taken  increases  the  danger  to  the  s;il- 
mon  fisheries  of  these  districts  to  such  a  degree  that  it  may  take  them 
a  very  long  time  to  recover. 

With  a  view  of  showing  the  actual  state  of  affairs  in  this  regard  in  the 
districts  of  List  and  Mandal,  and  the  light  in  which  it  is  viewed  by  peo- 
ple in  these  districts,  I  shall  give  some  extracts  from  recent  reports.     . 

Mr.  Baade,  assistant  sux)erintendent  of  fisheries,  whom  I  had  com- 
missioned during  the  summer  of  1877  to  visit  the  districts  of  List  and 
!Mandal  and  examine  the  condition  of  the  salmon  fisheries,  says,  among 
other  things,  in  his  report,  under  date  of  October  20 : 

"  The  authorities  of  these  districts  have  given  some  attention  to  the 
question  of  the  injurious  influence  of  sawdust  on  the  salmon.  It  seems 
strange  that  any  doubt  should  ever  have  been  entertained  as  to  its  in- 
jurious influence;  and  all  doubts  as  to  this  question  should  have  van- 
ished, since  most  of  the  saw-mills  have  introduced  circular  saws,  whose 
number  is  constantly  increasing.  This  kind  of  saw  makes  the  dust  much 
finer,  and  itbecomes  all  the  more  injurious  to  the  fish,  when — as  is  fre-  , 
quently  the  case  now — the  mills  are  employed  in  cutting  staves,  for 
which  birch  and  coarser  wood  generally  is  used  than  for  boards  and 
planks ;  the  sawdust  which  is  thereby  produced  is  more  apt  to  sink  to 
the  bottom  instead  of  being  carried  away  by  the  current  The  injuri- 
ous influences  of  this  change  have  become  very  strikingly  apparent  hi 
these  districts,  for  in  all  the  salmon  streams  in  this  part  of  the  country 
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]arge  masses  of  sawdust  bave  been  noticed  on  tbe  bottom ;  this  applies 
to  all  the  streams  of  these  districts,  bat  especially  to  those  whieh  do  dq^ 
have  a  swift  cnrrent. 

^^As  an  illustration  of  the  deplorable  condition  to  whieli  salmon 
streams  can  bo  reduced  by  an  accumulation  of  sawdust,  we  may  m^i- 
tion  the  XJndal  Eiyer,  which  in  a  few  years  will  probaUy  not  bare  a 
single  salmon.  Its  bed  along  its  entire  course  \»  eovered  with  sawdust 
to  such  a  degree  as  to  render  many  of  the  fishing  stations  entirely 
unprofitable,  as  the  nets  cannot  be  hauled  ashore^  and  in  those  fidiisf 
stations  which  are  still  used,  such  large  masses  ara  hauled  ashore  with 
the  nets  that,  after  the  nets  have  been  landed  with  much  difficulty,  k 
becomes  hard  to  determine  whether  there  are  fish  in  them  or  not,  so 
that  the  net  has  first  to  be  trodden  on  in  order  to  ascertain  the  fact  (!). 
All  the  people  living  along  the  banks  of  this  stream  have  been  obliged 
to  dig  wells,  which  was  frequently  a  very  difficult  undertaking,  becau^ 
the  water  of  the  stream  has  become  unfit  for  drinking  purposes.*  Vth&n 
later  in  summer  all  this  mass  of  sawdust  commences  to  decay,  ihere  is 
no  doubt  that  its  effluvia  will  be  injurious  to  public  health. 

^*  Under  these  circumstances  it  will  not  be  surprising  that  there  have 
recently  been  found  in  several  streams  dead  salmon  whose  bodies  were 
filled  with  sawdust,  and  that  fresh  spawn  and  young  fish  are  exposed 
to  special  danger  from  this  cause.  This  is  probably  also  the  reason  why 
young  salmon  are  no  longer  seen  below  the  Melhus  stieam,  which  flows 
into  Undal  River  about  one  (Norwegian)  mile  above  its  mouth.  Even 
small  flounders,  which  are  among  our  hardiest  fish  and  which  formerly 
were  abundant  in  the  above-mentioned  part  of  the  river,  have  entirely 
disappeared,  which  seems  to  be  sufficient  proof  of  the  fieu^t  that  sawdust 
is  injurious  to  the  salmon,  which  of  all  fish  can  least  stand  impure  water. 

^'In  the  other  rivers  of  the  district  matters  are  not  ^uite  so  bad  as  in 
Undal  Siver,  but  still  the  condition  of  afiairs  is  by  no  means  satis- 
factory. Under  these  circumstances  it  would  not  seem  advisable  to 
establish  hatching  apparatus,  for  profitable  as  such  apxMuratus  might 
otherwise  be,  it  is  to  be  feared  that  here  it  would  not  answer  its  pur- 
pose, as  a  disproportionately  large  quantity  of  the  newly-hatched  fish 
would  doubtless  soon  die  in  the  ]>oisoned  water. 

^'  From  other  places  in  this  district  complaints  were  received  that  tlie 
sawdust  made  the  beds  of  rivers  shallow  to  an  inconveni^it  d^ree, 
and  that  during  freshets  the  meadows  and  fields  bordering  on  the  riven 
were  injured  by  the  deposits  of  sawdust. 

^^  In  view  of  the  dangerous  dimensions  which  the  above-described  evil 
has  assumed  in  this  district,  and  in  consideration  of  the  fact  that  eircn- 

*"  It  seems  that  tkis  observation  is,  in  part  at  least,  based  on  a  misnndenitaiiding. 
According  to  a  written  report  by  the  largest  landed  proprietor  in  Koithem  Undal,  the 
water  of  the  river  is  at  times  not  fit  to  drink  on  account  of  tho  sawdoat.  Bat  the 
wells  in  this  district  were,  as  far  as  he  knew,  dog  before  sawdust  got  into  the  river  in 
any  considerable  quantity.  In  Southern  Undal  the  condition  oi  the  river  was,  aoeeid- 
ing  to  oral  reports  fixmi  the  same  man,  veiy  much  the  t 
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lar  oaws  are  oonstantly  coming  into  more  general  oae,  I  consider  it 
aJ)6olntely  necessary  to  compel  the  owners  of  saw-mills  by  law,  no  mat- 
ter whetber  they  use  cirenlar  or  other  saws,  to  collect  their  sawdust, 
instead  of  throwing  it  into  the  riTer.  Sach  a  prohibitory  law  should 
apply  not  only  to  the' main  stream,  but  to  all  its  tributaries,  and  in  fact 
to  all  the  «aw-milis  in  the  district,  as  there  is  no  doubt  that  the  devel- 
opment of  all  the  firesh-water  fisheries  is  greatly  retarded  and  injured 
thereby.'' 

Under  date  of  September  30, 1879,  the  governor  oi  the  districts  of 
Mandal  and  list  has  transmitted  to  me  a  number  of  reports  on  the 
sawdust  question  made  to  him  by  the  authorities  oi  the  various  town- 
ships, from  which  I  shall  give  a  few  extracts: 

The  authorities  of  Tveit  declare  that  sawdust  has  for  a  long  time  been 
eon^dered  injurious  to  the  growth  and  development  of  the  salmon. 

The  authorities  of  Oddemos  strongly  indorse  a  report  from  20  fishery- 
owners,  in  which  sawdust  and  other  refuse  from  the  many  sawmills  on 
Torrisdal  iLiver  is  declared  to  be  the  principal  impediment  in  the  way 
of  the  increase  of  the  salmon,  as  both  the  young  and  the  £Burther 
advanced  fish  are  destroyed  by  it 

The  authorities  of  Yenneslaud  declare  that  all  the  owners  of  salmon 
fisheries  are  fully  convinced  that  the  throwing  of  sawdust  into  rivers 
is  highly  injurious  to  the  salmon  fisheries. 

The  authorities  of  Sogne  deciar^  that,  although  there  are  few  if  amy 
salmon  fisheries  in  their  district,  it  is  desirable  to  keep  the  sawdust  out 
of  the  salmon  rivers  as  much  as  possible. 

The  authorities  of  Holme  are  unanimous  in  their  opinion  that  saw- 
dust injures  the  fisheries  in  Mandal  Biver. 

The  authorities  of  Southern  Undal  declare  that  sawdust  in  the  rivers 
is  the  principal  cause  of  the  decline  of  the  fisheries,  and  that  as  long  as 
DO  steps  are  taken  to  remedy  the  abuse  of  throwing  it  into  the  rivers, 
all  protective  measures  will  prove  unavailing. 

All  the  above-mentioned  authorities  have  moreover  strongly  insisteil 
on  the  desirability  of  some  law  prohibiting  the  throwing  of  sawdust 
into  rivers.  Similar  declarations  have  been  made  by  the  authorities  of 
Northern  Undal,  Lyngdal,  Yanse,  Herads,  Erinesdal,  Nses  and  Hitterd. 

The  district  authorities  to  whom  these  reports  were  made  have,  under 
date  of  June  27, 1879,  declared  unanimously  that  <<they  consider  it  ab- 
solutely necessary  to  pass  a  law,  as  soon  as  possible,  prohibiting  the 
throwing  of  sawdust  and  other  injurious  matter  into  salmon  rivers  and 
their  tributaries". 

The  governor  also  considers  it  highly  desirable  to  limit,  or  better  still, 
to  prevent  entirely,  the  pollution  of  the  rivers  by  sawdust  or  any  other 
impure  matter. 

To  these  declarations  I  shall  add  an  extract  from  notes  taken  by  me 
during  a  visit  made  in  the  summer  of  1878  to  the  sahnon  streams  of  the 
List  and  Muidal  districts : 
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'*The  fishery -owners  on  the  Torrisdal  River,  with  whom  I  discussed 
this  question,  were  all  agreed  that  the  increa«insr  qnantity  of  sawdust 
is  one  of  the  principal  causes  of  the  decrease  of  the  salmon.  The  num- 
ber of  common  saws  has  not  been  much  changed  during  the  last  ten  or 
twelve  years,  nor  has  the  annual  quantity  of  wood  c'ut  by  them  been  very 
much  increased ;  but  the  number  of  circular  saws,  of  which  about  ten  years 
ago  there  were  hardly  any,  has  been  increased  very  considerably.  In 
Vennesland,  where  ten  years  ago  there  were  only  two  circular  saws 
there  are  now  twelve  to  fourteen.  The  saw-mills  with  circular  saws 
make  both  boards  and  planks  and  staves,  probably  as  many  of  the 
former  as  of  the  latter.  Probably  one-half  of  the  wood  used  for  staves 
(which  were  not  made  at  all  before  the  introduction  of  circular  saws)  is 
foliaceous  wood,  and  the  rest  is  principally  pine.  I^one  of  the  circular 
saws  collect  the  sawdust,  and  its  quantity  in  the  rivers  is  therefore  con- 
siderably increased.  In  some  stjll  places  it  is  piled  up  to  the  depth  of 
several  yards,  and  this  is  often  the  case  just  below  the  spawning  ]>lace6, 
while  these  places  are,  on  account  of  the  greater  swiftness  of  the  cur- 
rent, hardly  ever  covered  with  sawdust.  Decayed  fish  eggs  and  dead 
young  fish  are  also  often  found  in  the  piles  of  sawdust.^ 

With  regard  to  the  condition  of  the  TJndal  Eiver,  I  have  made  the 
following  observation : 

*'The  principal  comi>laint  of  all  the  fishery-owners  along  this  river  is 
the  constantly  increasing  quantity  ^f  sawdust.  This  is  particularly 
noticeable  below  the  Melhus  Falls,  close  above  which  there  are  three 
large  saw-mills,  all  of  which  empty  their  sawdust  into  the  river.  An  old 
fishing  place  above  the  falls  is  completely  filled  with  sawdust,  so  that 
now  the  water  is  shallow  where  formerly  it  was  several  fathoms  deep. 
The  fishing  places  below  the  falls  are  also  suft^ering  from  large  quanti- 
ties of  sawdust,  which  tills  the  stationary  nets  to  such  a  degree  that 
they  have  to  be  kept  at  some  distance  from  the  bottom,  so  that  many 
fish  pass  below  them.  During  my  visit  the  sawdust  did  not  give  so 
n^uch  trouble  as  usual,  as  the  water  had  for  some  time  been  exception- 
ally high,  and  the  current  had  in  consequence  carried  mtost  of  it  farther 
down  the  river.  In  quiet  nooks  and  on  the  banks,  however,  piles  of  it 
could  be  seen.  One  of  the  large  landed  proprietors  in  Northern  Undal 
informed  me  that  in  the  portion  of  the  river  nearest  to  him  (and  there- 
fore far  above  the  Melhus  Falls)  the  quantity  of  sawdust  was  so  consid- 
erable that  after  a  freshet  it  would  cover  the  banks  to  the  depth  of  sev- 
eral inches,  and  in  some  places  even  to  the  depth  of  one  foot  (!).  On  his 
own  property  (Spillinggard)  several  acres  of  land  are  covered  in  this 
way.  Among  the  localities  which  had  suftered  in  this  maimer  he 
mentioned  Einersmoen,  Loland,  and  Vigmostad.  After  every  freshet 
the  sawdust  had  to  be  removed  in  order  that  the  grass  might  not 
suffer." 

Outside  of  the  districts  of  List  and  Mandal  the  complaints  regarding 
the  injuries  done  by  sawdust  are  not  so  loud  and  firequent^  and  it  is  proba- 
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ble  that  in  no  other  part  of  Norway  are  the  injuries  as  serious  as  in  the 
above-mentioned  districts.  But  there  is  hardly  any  timbered  region 
where  the  refuse  from  the  saw-mills  is  entirely  without  injurious  influ- 
ence on  the  salmon  and  trout  fisheries,  and  in  many  places  these  injuries 
are  very  considerable;  Aside  from  the  Tistedal  River,  which  has  almost 
entirely  been  depleted  of  its  formerly  numerous  salmon,  we  must  men- 
tion, among  the  rivers  suffering  from  the  same  evil,  the  Glommen,  the 
Sandvik,  the  Lier,  and  the  Stenkj«r. 

The  above-mentioned  facts  are,  in  my  opinion,  urgent  reasons  why 
the  owners  of  salmon  fisheries  should  endeavor  to  have  this  important 
matter  regulated  by  law  in  the  near  future.  Such  legislation  should  aim 
at  putting  a  stop  to  the  habit  which  now  prevails  to  an  alarming  degree 
of  throwing  sawdust  or  other  refuse  from  the  saw-mills  into  the  river. 
It  was  therefore  a  great  satisfaction  to  learn  that  the  commission  for 
examining  the  condition  of  our  rivers,  appointed  by  royal  order  of  Janu- 
ury  22j  1876,  has,  in  its  preliminary  draft  of  a  law,  from  other  reasons 
than  regard  for  the  fisheries,  arrived  at  the  belief  that  legislation  in  this 
matter  is  urgently  demanded  (see  articles  21  to  25  of  draft).  With  regard 
to  the  minority  report  of  the  committee,  which  expresses  the  opinion 
that  any  law  compelling  the  mills  to  collect  their  sawdust  should  (when 
applied  to  saw-mills  which  are  not  already  compelled  to  do  so  by  the 
law  of  August  12, 1848)  become  applicable  only  when  a  new  saw-mill 
is  put  up,  or  any  of  those  at  present  in  operation  undergo  a  change, 
I  must  express  a  difference  of  opinion.  I  think  that  such  a  law  by  no 
means  meets  the  wants  of  the  salmon  fisheries,  as  in  some  places  the 
evil  has  assumed  such  dimensions  that  a  law  which  merely  prevents  its 
spreading  any  more  will,  in  those  districts  which  suffer  most,  be  of  little 
or  DO  use.  What  the  salmon  fisheries  need  are  regulations  which  can  be 
immediately  applied  to  the  existing  saw-mills,  therefore  regulations  like 
those  proposed  by  the  majority  of  the  commission.  The  difiiculties  and 
expenses  connected  with  the  proposed  collecting  of  the  sawdust  are  very 
small,  as  will  appear  from  a  circumstance  reported  to  me  during  the 
summer  of  1879  by  a  very  reliable  man,  namely,  that  one  of  the  owners 
in  part  of  a  large  saw-mill  on  the  Undal  River  has  made  an  offer  to  the 
other  owners  to  gather  and  carry  away,  at  his  own  expense,  all  the  saw- 
dust from  this  mill,  on  condition  that  he  may  consider  the  sawdust  as 
his  undisputed  property,  and  this  man,  as  I  was  told,  has  no  other  use 
for  sawdust  than  that  to  which  it  is  put  by  every  farmer. 

It  is  to  be  feared,  however,  that  the  draft  of  a  law  prepared  by  the 
above-mentioned  commission,  which,  so  far,  is  only  preliminary,  will  not 
become  a  fixed  law  and  be  enforced  for  a  long  time  to  come  on  account 
of  the  many  and  great  difficulties  in  the  way  of  its  execution.  But  on 
account  of  the  threatening  dimensions  which  the  i>ollution  of  the  rivers- 
by  sawdust  has  assumed,  especially  in  our  most  important  salmon  dis- 
tricts, it  will  be  dangerous  to  let  more  time  than  is  absolutely  necessary 
go  by  before  attempts  are  made  to  regulate  this  matter  by  legislation^. 
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There  is  all  the  less  reason  to  wait  for  the  final  report  of  the  commissioi), 
since  any  law  prepared  by  them  is  sure  to  be  unsatisfactory  and  not  calea- 
lated  to  reach  the  true  interests  of  the  fisheries,  as  during  the  parliament- 
ary discussions  regarding  the  appointment  of  such  a  commission  it  was 
strongly  insisted  upon  that  the  fisheries  be  kept  out  of  the  range  of  the 
commission's  work.  It  therefore  seems  to  me  to  be  very  desirable  to 
insert,  as  soon  as  possible,  in  the  law  on  the  salmon  fisheries  a  provis- 
ion prohibiting  the  pollution  of  the  salmon  rivers  by  sawdust 

By  a  resolution  of  the  Norwegian  Parliament,  passed  in  1878, 1  have 
been  commissioned  to  prepare  the  draft  of  a  law  regulating  the  sahnon 
and  sea  tiout  fislieries,  and  it  is  my  intention  to  insert  a  clause  with  re- 
gard to  the  injurious  influences  of  sawdust  This  whole  question  is  also 
of  considerable  importance  with  regard  to  the  trout  and  other  fresh- water 
fisheries,  and  it  may  therefore  be  desirable  to  extend  any  future  legisla- 
tion on  this  question  to  all  the  rivers,  as  was  proi>osed  by  the  commis- 
sion. This  whole  ^^  sawdust  question,''  although  of  great  importaoce  to 
the  fresh- water  fisheries,  is,  at  present  at  least,  of  much  greater  impor- 
tance to  the  salmon  and  sea-trout  fisheries,  but  a  provision  relating  to  aU 
the  rivers  of  Norway,  and  not  merely  to  the  salmon  and  sea- trout  rivers, 
does  not  seem  to  be  in  its  proper  place  in  a  law  regulating  the  salmoD 
and  sea-trout  fisheries.  It  is  understood,  however,  that  any  law  pro- 
hibiting the  throwing  of  sawdust  into  the  rivers,  if  it  is  not  to  miss  its 
aim  entirely,  must  be  worded  in  such  a  way  as  to  include  within  certain 
districts  the  tributaries  of  the  salmon  rivers,  even  if  they  do  not  contain 
any  salmon.  It  is  not  necessary,  however,  in  this  place,  to  enter  into 
details  regarding  the  provisions  of  such  a  law. 
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By  G.  F.  Beisenbichler.* 


[From  No.  20  of  the  "  (ksterreichUch-nngansche  Fischerei-Zeiiunff,"  Vienna,  May  23, 1880..] 

It  is  well  known  that  to  this  day  practical  pisciculturists  are  doubtful 
whether  the  roe  squeezed  out  of  the  female  fish  is  to  be  put  in  a  little 
water,  or  whether  it  should  be  allowed  to  mix  with  the  milt,  and  water 
only  be  added  after  this  process  is  finished.  There  are  various  reasons, 
pro  and  caUj  interesting  and  important  enough  to  form  the  subject  of  a 
short  article. 

The  outer  skin  of  the  fish-egg  is  porous;  it  consequently  absorbs  the 
water  from  every  direction  and  swells  considerably.  This  x)rocess  of 
absorption,  however,  is  finished  in  a  very  short  time,  and  then  the  egg^ 
in  a  phyaieal  sense,  is  dead  to  its  surroundings ;  it  exercises  no  power  of 
attraction  on  the  water  or  on  the  si>erm  floating  in  it,  and  the  latter  has ' 
therefore  no  occasion  to  approach  the  eggs  from  all  sides  and  endeavor  to 
effect  an  entrance.  On  the  other  hand,  it  has  been  shown  that  the  sperm- 
atozoa when  mingling  with  the  water  dies  very  soon,  while  it  will  keep 
alive  much  longer  when  contained  in  the  natural  undiluted  moisture  of 
the  fish.  These  facts  sx)eak  strongly  in  &vor  of  mixing  roe  and  milt 
without  previous  addition  of  tcater^  as  thereby  the  roe  would  waste  its 
power  of  absorption  on  the  water  and  the  sperm  be  made  to  die  grad- 
ually. The  only  objection  which  can  be  raised  is  that  such  a  procedure 
is  not  in  accordance  with  the  dictates  of  nature,  which  in  such  imita- 
tions should  be  followed  as  closely  as  possible.  This  latter  reason,  how- 
ever, is  only  seemingly  correct  and  tenable,  and  at  any  rate  is  not  appli- 
cable to  all  cases. 

It  is  an  open  question  whether  the  natural  process  is  not  an  impregna- 
tion of  the  egg  if  not  entirely  outside  the  water,  at  any  rate  with  but 
a  slight  coating  of  the  eggs  with  water,  in  which  case  the  milt  wouid 
come  in  contact  with  the  roe  as  if  diluted,  and  the  absorption  of  water 
would  ODly  take  place  gradually.  Some  species  of  fish,  moreover,  have 
some  sort  of  copulation,  approaching  each  other  until  their  Ipwer  sides 
almost  touch,  bringing  roe  and  milt  in  such  close  contact  with  each  other 
that  at  least  during  the  first  moments  a  dilution  by  water  can  scarcely 
be  thought  of. 

*Dick  Oder  dunn  Befruchien  der  Excr,  von  G,  F.  i?monWc/i?er.— [Translated  by  IIer- 
1IA2V  Jacobson.] 
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From  the  above  it  wUl  be  seen  that  the  mingliDg  of  roe  and  milt  wUk- 
out  water  is  not  entirely  withont  its  prototype  in  nature,  as  it  might 
appear  to  a  snperiicial  observer,  and  that  this  reason,  therefore,  is  with- 
out force.  There  is  in  reality  no  advantage,  except  for  a  more  general 
fertilizdtion  of  the  roe,  in  gathering  it  in  an  empty  vessel,  sprinkling  the 
milt  over  it,  mixing  the  two  well,  and  then  after  a  few  minutes  adding  a 
small  quantity  of  water.  In  this  manner  far  more  eggs  are  impregnated 
than  when  they  are  placed  directly  in  the  water,  and  thnB  physioaUy 
killed  before  the  milt  can  make  its  influence  felt.  This  procedure,  as  we 
have  shown  above,  is  I^  tio  means  without  its  parallel  in  nature j  and  can- 
not be  termed  unnatural,  although  in  nature  it  is  carried  out  in  a  some- 
what different  manner.  Care  should  be  taken,  however,  in  squeezing 
the  roe  into  an  empty  vessel  to  diminish  the  violence  of  itsfaU  as  much  as 
possible^  because  the  eggs  may  be  ii\jured  in  striking  the  bottom  of  the 
vessel,  which  danger  is  of  course  averted  if  they  fall  into  the  water. 

The  fish  f rom  jsurhich  roe  or  milt  is  to  be  extracted  should  be  brought 
as  close  as  possible  to  the  bottom  of  the  vessel,  which  has  previously  been 
mmstened  with  a  clean  wet  cloth^  so  that  the  distance  which  the  roe  and 
milt  have  to  fall  may  be  diminished  as  much  as  possible.  For  this 
reason  flat  vessels  with  a  low  edge  are  the  most  suitable,  because  in  suc^ 
the  fish  can  be  brought  close  to  the  bottom,  which  is  quite  smooth,  and 
which  has  previously  been  moistened  a  little.  At  present  round  vessels 
are  generally  used,  but  hug,  oval  vessels,  corresponding  somewhat  to 
the  shape  of  the  fish,  would  be  better,  as  then  the  fish  might  be  held 
over  them  in  its  full  length.  The  vessel  would,  therefore,  best  have  the 
following  shape :  it  should  be  long,  oval,  and  fiat,  and  have  at  tlie  end 
two  raised  places  in  the  edge,  between  which  the  tail  of  the  fish  could 
be  placed,  so  as  to  prevent  its  frequently  very  violent  movements,  which 
hinder  the  extraction  of  the  roe  and  milt,  while  the  long  shape  of  tike 
vessel,  corresponding  to  the  length  of  the  fish,  makes  it  easier  to  hold 
it.  The  fish  may  be  placed  almost  entirely  in  the  vessel  and  made  almost 
to  touch  the  bottom  without  having  either  its  head  or  tail  resting  on  t^e 
edge  of  the  vessel,  or  letting  only  its  tail  rest  in  an  indentation  of  the 
edge.  Pisciculturists  should  never  be  without  such  vessels,  which  make 
the  process  of  impregnation  much  easier  and  pleasanter.  It  is  best  if 
two  persons  are  employed  in  this  process,  one  holding  the  spawner  Mid 
the  other  the  milter,  bringing  their  lower  sides  close  together  in  a  slightly 
oblique  direction  over  the  vessel,  and  extracting  milt  and  roe  simultar 
neously,  so  that  they  may  mingle  as  much  as  possible  immediately  on 
leaving  the  fish.  As  one  milter  is  sufiBcient  to  impregnate  the  roe  of 
3  to  5  spawners,  the  milter  should  in  this  simultaneous  impregnatioD  either 
be  only  partially  emptied,  and  should  therefore  be  used  for  3  to  4  spawn- 
ers, or  2  to  3  of  the  latter  should  first  be  emptied,  and  while  extracting 
the  roe  from  the  last  (the  fourth)  spawner  the  milter  should  be  emptied 
completely,  thus  making  only  the  last  extraction  a  mingling  process. 
This  method,  which  at  first  seems  a  little  more  dif&cult,  is  certainly  the 
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l>est  for  obtainiDg  as  complete  an  impregnation  of  the  eggs  as  possible. 
Two  persons,  however,  should  always  be  employed,  and  the  above-men- 
tioned vessel  should  be  used.  The  partial  emptying  of  the  milter  is 
always  difficult  and  often  a  doubtful  experiment.  It  will,  therefore,  be 
l>e«t  first  to  extract  the  roe  from  three  spawners  and  empty  the  last 
spawner  at  the  same  time  as  the  milter  in  the  manner  above  mentioned. 

Boe  and  milt  are  usually  mixed  with  the  hand,  which,  however,  should 
not  be  done,  as  the  warmth  of  the  hand  may  easily  injure  the  milt,  and 
as  the  mingling  process  will  not  be  very  thorough.  K  roe  and  milt  are 
not  emptied  into  water  the  mingling  process  may  be  considerably  facili- 
tated by  spreading  the  roe  in  broad  layers  and  squeezing  the  milt  evenly 
over  it^  But  for  making  the  mingling  thorough  a  sort  of  comb  with  blunt j 
ronnded-off  teeth  should  be  employed,  and  the  teeth  should  be  far  enough 
apart  to  let  the  eggs  pass  through  easily.  Such  combs  are,  properly 
speaking,  indispensable^  if  the  impregnation  is  to  be  perfect.  The  comb 
is  several  times  drawn  up  and  down  through  the  roe  and  milt  as  soon  as 
they  have  been  extracted  and  before  they  have  been  watered  5  the  neces- 
sary quantity  is  then  immediately  added,  best  by  letting  it  flow  evenly 
and  rapidly  from  a  watering-can  with  narrow  apertures.  The  roe  and 
milt  are  then  again  mixed  several  times  by  means  of  the  comb,  which 
will  make  the  process  of  impregnation  as  complete  as  it  is  possible  to 
make  it. 

All  the  above-mentioned  operations  must  of  course  succeed  each  other 
rery  rapidly.  Special  attention  should  be  paid  to  the  temperature;  the 
vessel  destined  to  receive  the  roe  and  the  milt,  the  comb  and  the  water, 
should  all  have  the  temperature  of  the  fish,  or  rather  of  the  roe  and  the 
milt,  and  the  use  of  the  hands  should  therefore  be  avoided  as  much  as 
possible.  The  water  should  always  be  taken  from  that  in  which  the  fish 
have  previously  lived.  The  weight  of  the  water  to  be  added  should  be 
fully  one-half  that  of  the  roe  and  milt.  After  having  been  mixed  with 
the  comb  the  watery  mixture  should  be  left  alone  for  about  an  hour  in  a 
cool  place,  so  the  eggs  may  not  get  warm^  and  the  impregnated  eggs  should 
then  be  placed  in  the  breeding- troughs  with  running  water,  which  cleans 
them  of  the  milt  which  has  now  become  useless.* 

♦We  have  given  the  above  article  in  its  unaltered  form,  although  we  cannot  entirely 
agree  with  some  of  the  opinions  advanced  by  the  author,  while  we  must  condemn 
some  of  them.    We  therefore  reserve  oar  criticism  for  a  future  occasion.— EnrroR  of 

FiSCHBREI-ZBrrUNO. 
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XVI -REPORT  ON  OVERLAND  TRIP  TO  CALIFORNIA  WITH 
LIVING  FISHES.  1879. 


By  Livingston  Stone. 


Hon.  Spencte  P.  Baird, 

United  States  Commissioner  of  Fish  and  Fisheries: 

Sm :  I  have  the  honor  to  report  as  follows : 

In  compliance  with  the  request  of  the  California  fish  commissioners 
to  bring  lobsters,  striped  bass,  eels,  and  black  bass  to  California,  I  began 
preparations  on  the  27th  of  March,  1879,  for  an  overland  trip  with  the 
above-mentioned  varieties  of  fish. 

It  will  be  observed  that  two  of  these  fishes  are  salt-water  species. 
Kow,  a  double  difficulty  attends  the  transportation  of  fishes  inhabiting 
salt  water.  In  the  first  place,  ocean  water  becomes  foul  when  confined 
in  tanks,  and  in  the  second  place  it  is  incapable  of  being  kept  cold  en 
route  by  the  introduction  of  ice,  which,  of  course,  would  freshen  -the 
water  to  a  fatal  degree.  I  will  take  up  by  itself  the  first  difficulty,  viz, 
that  of  the  ocean  water  becoming  foul  en  route. 

It  is  well  known  that  ocean  water  contains  an  infinite  number  of  micro- 
scopic insects  commonly  called  by  the  general  terra  auimalculae.  It  is 
equjiUy  true,  though  not  so  well  known,  that  these  animalculse  are  the 
cause  of  the  fouling  of  ocean  water  when  confined  in  tanks. 

I  have  found  but  two  ways  of  getting  rid  of  this  insect  life  in  the  water 
without  spoiling  the  water.  One  way  is  to  boil  the  water.  This  eft'ect- 
ually  destroys  the  animal  life  in  it,  but  it  also  initiates  a  series  of  chem- 
ical changes,  the  result  of  which  is  that  it  precipitates  a  reddish-brown 
substance  and  daily  loses  more  and  more  of  its  natural  saltness,  either 
of  which  circumstances  would  unfit  it  for  sustaining  the  life  of  salt- 
water fishes.  This  puts  boiled  ocean  water  out  of  the  question  alto- 
gether. 

The  other  way  to  get  rid  of  the  animalcute  in  the  water  is  to  let  it 
stand  two  or  three  weeks,  covered  and  perfectly  still.  At  the  end  of 
that  time  the  microscopic  creatures  will  be  found  at  the  bottom  of  the 
taliks  in  the  form  of  a  deposit  of  slime.  The  water  above  will  be  per- 
fectly sweet  and  clear,  and  will  remain  so  indefinitely. 

After  trying  both  ways  of  clarifying  the  ocean  water  I  adopted  the 
latter  method  of  letting  it  stand,  and  put  nearly  a  thousand  gallons  in 
process  of  preparation.  Much  of  this  was  spoiled  from  having  been  put 
in  casks  not  absolutely  clean,  and  from  other  causes,  but  there  was 
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enough  left  of  good  water  when  the  expedition  started  to  famish  an 
abundant  supply  for  the  journey. 

The  necessary  supply  of  ocean  water  having  been  arranged  for,  I  next 
proceeded  to  secure  the  striped  bass,  and  with  this  end  in  view  I  ?rrote 
to  Mr.  Eugene  Blackford  on  the  subject,  and  was  met  by  him  with  a  spint 
of  cordial  co-operation.  At  his  suggestion  I  engaged  Mr.  Fred.  Mather 
to  take  charge  of  getting  the  bass.  I  went  to  New  York  and  saw  Mr. 
Mather,  and  was  informed  by  him  that  six-inch  bass  could  be  obtained, 
but  none  smaller.  I  told  Mr.  Mather  to  go  on  and  get  a  supply  of  that 
size  to  take  to  California,  and  he  made  arrangements  for  doing  so ;  bat 
about  a  week  after  I  received  a  letter  from  Mr.  Throckmorton  contain- 
ing explicit  directions  to  take  only  very  small  bass,  and  to  go  in  search 
of  them  myself.  I  immediately  went  to  New  York  a  second  time,  and 
.  from  there  to  the  Neversink  Ei ver,  New  Jersey,  and  found  the  place  where 
the  young  bass  could  be  procured.  After  making  such  preliminary  ar- 
rangements as  could  be  made  at  that  time,  I  returned  to  Boston  to  give 
my  attention  to  procuiing  the  lobsters  and  eels.  For  the  remainder  of 
the  work  of  getting  the  striped  bass  I  refer  you  to  the  very  exoellent 
report,  herewith  appended,  of  Mr.  H.  W.  Mason,  who  afterwards  pro- 
cured the  bass  from  the  Neversink  Eiver  and  accompanied  the  expedition 
to  California. 

I  must  add  here  that  it  being  the  close  season  for  striped  bass  in  New 
Jersey,  I  applied  to  the  fish  commission  of  that  State  for  permission  to 
catch  bass  in  the  Neversink,  and  immediately  received  the  following 
l^rmit,  accompanied  by  a  very  cordial  personal  letter  from  Mr.  Ander- 
son, expressing  great  interest  in  the  expedition  and  conveying  his  best 
wishes  for  its  success. 

[Commissioners:  Bc^j.  P.  HoweU,  Woodbury;  E.  J.  Anderson,  Trenton;  Theo.  Mof- 

ford,  Newton.] 

State  OF  New  Jersey  Gomhissioitebs  of  Fisheries^ 

TrentoHj  May  21, 1879. 
Mr.  Livingston  Stone,  United  States  deputy  fish  commissioner,  is 
hereby  granted  permission  to  take  striped  bass  from  the  Neversink 
River  for  the  purpose  of  transferring  them  to  the  Pacific  coast.  This 
authority  extends  to  any  of  the  accredited  agents  of  Mr.  Stone,  and  in- 
cludes fishing  in  any  manner  that  he  or  they  may  see  fit,  notwithstand- 
ing anything  to  the  contrary  in  the  laws  of  this  State  regulating  the 
times  and  modes  of  taking  fish. 

E.  J.  ANDERSON, 
Commissioner  of  Fisheries  of  yew  Jersey. 

On  arriving  at  Boston,  I  at  once  applied  to  Mr.  S.  M.  Johnson  and 
Mr.  J.  R.  Johnson  of  the  firm  of  Johnson  &  Tonng,  lobster  dealers,  War- 
ren Bridge,  Boston,  whose  co-operation  I  had  found  on  sevend  similnr 
occasions  of  the  greatest  value,  and  I  take  this  opportunity  to  say  that 
from  first  to  last  these  gentlemen  were  untiring  in  their  eflbrts  to  assist 
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in  making  this  enterprise  a  success,  and  they  are  entitled  to  a  large 
share  of  whatever  credit  there  may  be  in  introducing  lobsters  for  the 
.  first  time  into  the  Pacific  Ocean. 

The  first  difficulty  to  be  encountered,  viz,  the  tendency  of  the  ocean 
water  to  become  foul  in  the  tanks  en  r<mt€j  was  overcome,  as  above  men- 
tioned, by  letting  the  water  stand  long  enough  to  clear  itself  of  animal 
life. 

The  second  difficulty  of  keeping  the  water  cold  in  the  tanks  without 
introducing  ice  into  it,  I  resolved  to  meet  by  using  a  variety  of  coolers 
formed  by  the  mixture  of  melting  ice  and  salt.  I  tried  three  methods  of 
using  the  freezing  mixtures:  (1.)  Putting  the  ice  and  salt  in  large  stone 
jugs  and  hanging  the  jugs  in  the  tanks ;  (2.)  The  regular  ice-cream-freezer 
plan  of  putting  the  freezing  mixture  in  a  vessel  surrounding  another 
vessel  containing  the  water  to  be  cooled;  (3.)  Filling  a  large  earthen 
drain-tile  with  the  freezing  mixture  and  keeping  it  in  a  reserve  tank  of 
.  water  frt>m  which  the  water,  when  cool  enough,  could  be  exchanged  with 
the  warmer  water  in  the  lobster  tanks. 

All  three  varieties  worked  very  well,  and  were  Employed  for  nearly 
the  whole  trip,  the  ice-cream-fi'eezer  method,  however,  being  found  to 
work  the  best  in  actual  practice. 

After  completing  my  preparatory  arrangements  for  the  care  of  the 
lobsters  in  transit,  I  procured  some  lobsters  of  Messrs.  Johnson,  and  in 
order  to  test  the  efficacy  of  my  plans  I  subjected  the  lobsters  for  a  fort- 
night, as  nearly  as  practicable,  to  the  very  conditions  which  they  would 
encounter  on  ^e  journey,  and  for  this  purpose  I  kept  men  watching 
them  and  dipping  the  water  in  the  tanks  every  fifteen  minutes,  night 
and  day,  for  fourteen  days.  The  result  was  very  encouraging,  and  gave 
strong  hopes  that  the  lobsters  would  reach  the  Pacific  Ocean  alive. 

For  the  eels  I  am  indebted  to  the  courtesy  of  Mr.  Seth  Green,  who  pro- 
cured 3,000  from  the  Hudson  Biver  and  delivered  them  at  the  Albany 
depot,  charging  for  them  only  the  cost  of  getting  them  and  delivering 
them.  They  were  brought  to  the  depot  by  Mr.  E.  L.  Marks,  to  whom 
our  acknowledgments  are  due  for  the  valuable  assistance  rendered  by 
him  in  loading  our  freight  into  the  New  York  Cent^  train  on  the  night 
of  the  12th  of  June.  Besides  these  eels,  we  took  five  or  six  hundreil 
which  Mr.  Mason  brought  with  him  from  New  Jej:«ey. 

I  ought  here  to  mention  that  Captain  Vinal  Edwards,  of  Wood^s  Holl, 
Mass.,  very  kindly  consented  at  my  request  to  ftimish  eels  for  the  expe- . 
dition  or  to  assist  in  any  way  he  could,  but  owing  to  the  eels  being  other- 
wise provided  for,  Captain  Edwards  was  not  called  upon  to  supply  them. 

The  black  bass  were  fumishedby  Messrs.  Stone  &  Hooper,  of  the  Cold 
Spring  trout-ponds,  Charlestown,  N.  H. 

It  was  intended  to  also  take  scallops  and  carp,  but  scallops  were  out 
of  season  and  could  not  be  found,  and  Professor  Baird,  who  was  to  ftur- 
nish  the  carp,  concluded  to  send  them  at  a  more  convenient  time  of  the 
year. 
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All  the  preparations  having  been  completed,  tihe  railroad,  oompanies 
en  route  having  been  informed  of  the  expedition,  and  all  the  parties  in 
charge  of  fish  having  been  notified  by  tdegraph  wh^i  to  rendezvoos  at 
Albany,  the  expedition  started  on  the  12th  of  Jnne. 

Mr.  Mason  left  Bed  Bank,  N.  J.,  with  the  8trix>ed  bass  and  eels  at 
noon.  Mr.  flnnigan  left  Charlestown,  N.  H.,  with  the  black  bass  at  2  p. 
m.  The  writer  left  Boston,  Mass.,  with  lobsters,  at  6  p.  m.,  and  Mr. 
Marks  left  Troy,  K  T.,  with  the  eels  in  season  to  meet  the  others  at 
midnight  at  Albany.  After  leaving  Albany  the  expedition  consisted  of 
Mr.  H.  W.  Mason,  of  Newton,  Mass.,  Mr.  James  Finnigan,  of  Charles- 
town,  N.  H.,  and  myself. 

On  the  way  flpom  Boston  to  Springfield  with  the  lobsters  I  was  very 
materially  assisted  by  Mr.  Marshall  L.  Perrin,  of  Cambridge,  Mass.,  who 
voluntarily  accompanied  me  as  far  as  Springfield,  and  worked  with  great 
diligence  over  the  lobsters,  which  required  special  attention  owing  to 
the  fact  that  40,000  young  lobsters  had  hatched  out  in  one  of  the  tanks 
on  the  way  to  the  Boston  and  Albany  depot  in  Boston. 

The  start  firom  Albany  was  very  &vorable.  The  tanks,  though  vCTy 
heavy,  were  loaded  on  the  train  all  right,  the  fish  were  in  excell^it  or- 
der, the  railroad  men  were  courteous  and  everything  was  propitious. 

I  had,  however,  no  hope  of  getting  all  four  varieties  offish  to  Califor- 
nia alive.  It  is  obvious  to  any  one  that  it  must  be  almost  impossible  to 
keep  fish  alive  for  seven  days  and  nights  crowded  together  in  small 
tanks.  Even  with  the  best  of  care  and  luck  the  task  is  made  doubly 
hazardous  on  account  of  the  thousand  chances  of  accidental  injury  which 
may  beMl  them  during  a  week^s  journey  in  the  cars.  The  difBcnlty  be- 
comes more  apparent  when  it  is  remembered  that  the  aeration  of  the 
water  must  be  incessant  from  t^e  time  the  fish  leave  one  ocean  till  tfaey 
reach  the  other.  If  the  aeration  is  forgotten  or  neglected,  though  only 
for  a  moment  or  two  beyond  the  limit  of  safety,  the  fish  are  certain  to 
die.  With  all  these  contingencies  in  my  mind,  I  think  no  one  wlD  be 
surprised  that  I  did  not  expect  to  get  all  the  kinds  of  fish  through  alive. 
I  thought  there  was  a  fair  chance  of  getting  two  varieties,  a  very  small 
chance  of  accomplishing  the  journey  with  three  varieties,  and  not  one 
chance  in  a  hundred  of  getting  all  four  kinds  safely  over. 

The  start  from  Albany  was  nevertheless  propitious  and  encouraging. 
We  had  with  us  three  tanks  of  lobsters,  three  tanks  of  striped  bass,  two 
tanks  of  black  bass,  and  two  tanks  of  eels.  The  lobster  tanks  contioned 
22  female  lobsters  with  over  a  million  eggs  nearly  ready  to  hatch  out. 
The  striped-bass  tanks  contained  132  small  bass,  3  or  4  inches  long,  and 
30  larger  bass,  about  6  or  8  inches  long.  The  eel  tanks  had  between 
3,000  and  4,000  eels  in  them.  The  black  bass  tanks  contained  22  large 
bass.  The  tanks  were  heavy  and  difficult  to  lift,  weighing  about  300 
pounds  apiece. 

Besides  the  tanks  containing  fish,  there  were  two  large  fireezing  tanks, 
in  which  were  kept  the  reserve  of  ocean  water  and  a  constsuitly  renewed 
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freezing  mixture  to  maintoin  the  reserve  at  as  low  a  temperature  as 
possible.  These  weighed  nearly  300  pounds  apiece  when  full.  We  also 
had  two  five-gallon  stone  jugs,  containing  the  freezing  mixture,  and  a 
large  supply  of  ice  and  salt,  an  assortment  of  dippers,  hatchets,  ther- 
mometers, and  other  small  articles  indispensable  to  a  journey  of  this 
kind. 

The  main  points  about  the  care  of  the  fish  were :  (I)  to  keep  the  tem- 
perature of  the  tanks  just  right  all  the  time ;  (2)  to  keep  the  water  con- 
stantly aerated  ;  (3)  at  every  change  of  cars  to  make  the  transfer  from 
one  train  to  another  without  injury  to  the  fish  and  in  season  to  take  the 
connecting  train. 

We  left  Albany  about  midnight.  The  tanks  having  been  put  in  place 
for  the  run  to  Buffalo,  the  freezing  mixture  having  been  renewed,  and 
the  temperature  of  each  tank  regulated,  Mr.  Mason  and  the  writer,  about 
3  a.  m.,  found  a  chance  for  some  rest,  while  Mr.  Finnigan  took  care  of 
the  flsh  till  morning.  From  that  time  till  the  end  of  the  journey  we  ar- 
ranged the  different  watches  as  well  as  we  could  to  have  the  burden  of 
the  work  fall  as  evenly  on  all  as  possible. 

The  next  day  we  were  all  very  diligently  employed  in  taking  care  of 
the  fish.  Indeed  the  work  of  an  expedition  of  this  sort  is  unremitting. 
It  took  the  whole  waking  time  of  all  of  us  to  keep  the  water  aerated,  the 
freezing  mixture  renewed,  and  the  temperature  of  the  various  tanks  at 
the  proper  point.  When  night  came  we  were  all  in  arrears  in  the  mat- 
ter of  sleep,  and  I  accordingly  hired  a  passenger  for  $10  to  help  us 
through  the  night,  one  of  our  party  remaining  with  him  while  the  other 
two  took  some  sleep. 

I  aimed  to  keep  the  lobsters  at  a  temperature  of  between  46^  and  55^^ 
the  striped  bass  between  55°  and  65^,  the  eels  between  55°  and  62^,  and 
the  black  bass  between  40^  and  60^.  (See  table  of  actual  temperatures 
at  close  of  report.) 

It  was  easy  enough  to  manage  the  temperatures  of  all  the  tanks  ex- 
cept those  containing  the  lobsters ;  but  these  gave  us  a  good  deal  of 
trouble,  because  they  could  only  be  cooled  by  exchanging  the  water  on 
the  lobsters  with  the  water  in  the  coolers,  and  by  using  the  stone  jugs 
containing  the  freezing  mixture.  On  very  warm  days  it  was  extremely 
difficult  to  reduce  the  temperature  in  the  lobster  tanks  as  fast  as  the 
heat  of  the  day  raised  it.  With  great  pains,  however,  we  succeeded  in 
preventing  it  from  rising  high  enough  to  do  any  mischief. 

To  keep  the  temperature  of  the  black  bass  right  it  was  only  necessary 
to  introduce  ice  as  fast  as  the  water  became  too  warm.  The  temperature 
of  the  eel  tanks  required  somewhat  more  attention,  because  they  both 
becsune  too  warm  in  warm  days  and  too  cold  on  cold  nights.  To  keep 
them  right  we  had  sometimes  to  introduce  ice  and  sometimes  warm  wa- 
ter, which  we  heated  with  alcohol  lamps,  or,  when  there  was  one  on  the 
car,  on  the  stove.  The  striped  bass  tanks  were  more  like  the  eels  in  re- 
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gard  to  regulating  the  temperature,  it  being  necessary  at  times  to  warm 
the  water  and  at  others  to  cool  it. 

I  would  here  call  attention  to  the  fact  mentioned  in  Mr.  Mason^s  ap- 
pended report  that  the  striped  bass  seemed  to  do  as  well  in  .artificial  salt 
water  made  from  sea  salt  and  firesh  water  as  in  the  salt  or  brackish  wa- 
ter of  their  natural  habitat.  This  fact  very  much  simplified  the  carrying 
of  the  striped  bass,  as  no  reserve  of  natural  salt  water  was  needed  for 
them,  and  in  cooling  the  water  in  the  freezers  when  the  water  in  their 
tanks  became  too  warm,  it  became  only  necessary  in  that  emergency  to 
introduce  a  sufficient  quantity  of  ice  water  mixed  with  the  proper  pro- 
portion of  sea  salt 

On  Saturday  morning  at  eight  o^clock  we  reached  Chicago.  H^e  we 
transferred  to  the  Chicago,  Burlington  and  Quincy  Eoad,  making  the 
change  of  cars  without  accident  and  leaving  Chicago  at  10.15  a.  nu 

On  examining  the  fish  after  leaving  Chicago,  we  found  twenty-five 
dead  striped  bass.  1  find  it  difficult  to  account  for  this  disast^^, 
although  it  was  probably  the  result  either  of  the  temperature  of  tiieir 
tanks  getting  too  low  the  preceding  night  or  of  insufftcient  aeration,  or 
both. 

We  crossed  the  Missisippi  River  at  seven  o^clock  Saturday^  throwing 
into  the  river,  as  I  always  have  done  before,  a  few  fish  for  luck. 

This  day's  experience  was  very  much  like  that  of  the  day  before,  ex- 
cept that  the  eels  from  the  Hudson  showed  signs  of  languishing.  Upon 
noticing  the  condition  of  the  eels,  I  resolved  to  try  an  experiment  with 
them  which  has  often  come  to  my  mind,  and  which  was  also  suggested 
by  Mr.  Marks  at  Albany. 

The  experiment  consisted  in  placing  a  few  hundred  eels  in  a  bucket 
containing  a  piece  of  grass  sod.  It  proved  to  be  a  perfect  successj  and  un- 
dotibtedly  solves  the  problem  of  carrying  eels  over  long  distances.  The  eels 
which  were  placed  in  a  bucket  containing  the  sod  required  no  attention 
whatever,  and  arrived  at  their  destination  in  j)erfect  order.  I  venture 
to  say  that  any  number  of  eels  could  be  safely  sent  in  this  manner  &x>m 
Albany  to  Sacramento  by  express  without  a  messenger  and  without  any 
care  en  route  except  that  required  to  keep  them  right  side  up.  If  my 
conclusions  are  correct,  the  State  of  California  can  be  abundantly  stocked 
with  eels  in  this  way  at  a  very  small  expense. 

We  arrived  at  Omaha  on  Sunday  morning  with  all  the  fishes  in  ex- 
cellent order.  Owing  to  a  telegram  going  astray,  the  Union  Paoifie 
Bailroad  authorities  were  not  ready  for  us  on  the  arrival  of  the  Chicago, 
Burlington  and  Quii^oy  train,  and  in  the  consequent  confiision  and  diffi- 
culty of  making  the  transfer,  the  black  bass  tanks  must  have  been  over- 
looked a  few  minutes  too  long,  for  on  examining  them  after  leaving 
Omaha  we  found  seven  dead  ones.  We  also  found  one  dead  lobster. 
The  lobster  proved  to  be  the  one  that  had  hatched  its  brood  at  Boston, 
and  was  undoubtedly  not  in  condition  to  survive  the  journey. 

We  were  also  obliged  to  throw  away  the  Hudson  Eiver  tank  of  eeb 
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to-day,  there  being  no  hope  of  their  surviving  the  journey.  "Sow  that 
the  new  method  of  carrying  eels  has  been  discovered,  I  will  not  attempt 
to  explain  why  these  aU  died.  I  will  only  say  that  a  large  number  of 
eels  cannot  be  carried  over  four  days  in  a  tank  containing  pure,  clear 
water. 

No  further  mishap  occurred  during  the  journey.  We  passed  the  Lar- 
amie plains  into  the  Rocky  Mountains  in  safety,  and  on  the  morning  of 
Tuesday,  June  17,  descended  into  the  valley  of  Great  Salt  Lake,  at  Og- 
den,  with  lobsters^  striped  bass,  black  bass,  and  the  remaining  eels  in 
splepdid  order. 

We  made  the  transfer  to  the  Central  Pacific  Bailroad  at  Ogden  suc- 
cessfully, and  renewed  our  anxious  journey  with  lighter  hearts  and  more 
hope  of  favorable  results  than  we  had  dared  to  entertain  in  all  the  pre- 
vious part  of  the  journey.  Cheered  by  the  hope  of  getting  the  fish 
through  alive,  we  redoubled  our  exertions  and  kept  at  work  with  the 
dippers  every  minute  derating  the  water  in  the  tanJcs  night  and  day  till  we 
reached  Sacramento,  June  12,  at  10.30  a.  m.  Here  we  were  met  by  Hon. 
B.  B.  Bedding,  secretary  of  the  California  fish  commission,  and  many 
friends  of  the  enterprise,  and  it  was  with  great  gratification  that  we 
showed  them  the  lobsters,  striped  bass,  eels,  and  black  bass  in  perfect 
condition.  "So  more  trouble  was  encountered  after  this,  and  the  fishes 
reached  their  various  destinations  safely.  Some  of  the  eels  were  placed 
in  the  Sacramento  Biver  and  the  remainder  were  left  in  Alameda  Creek. 
The  striped  bass  were  placed  in  brackish  water,  in  the  Sacramento, 
near  Martinez.  The  black  bass  were  taken  to  San  Mateo  by  Mr.  Mason, 
and  putSnto  the  Crystal  Spring  reservoir,  in  San  Mateo  County.  The 
lobsters  were  carried  to  Oakland  wharf  by  the  writer,  where  they  were 
met  by  a  steamer  chartered  for  the  purpose,  which  took  them  to  the 
Bonito  light-house,  under  the  shadow  of  which,  in  a  sheltered  bay  a  few 
miles  outside  the  Golden  Gate,  I  had  the  pleasure  of  placing  them  with 
my  own  hands — the  first  lobsters  ever  introduced  into  the  Pacific  Ocean. 
They  were  all  in  splendid  order  except  one,  and  had  with  them  over  a 
million  eggs  nearly  ready  to  hatch. 

Thus  terminated  one  of  the  most  important  and  difficult  expeditions 
ever  attempted  with  living  fishes.  The  dangers  they  had  to  encounter 
were  innumerable.  It  seemed  as  if  only  a  miracle  could  save  them,  but 
they  escaped  all  their  dangers,  and  the  result  was  as  grati^  ing  as  it  was 
unexpected. 

Before  closing  this  report  I  wish  to  make  my  grateful  acknowledgments 
to  the  railroad  companies  over  whose  roads  we  passed,  viz,  Boston  and 
Albany,  Kew  York  Central,  Lake  Shore  and  Michigan  Southern,  Chi- 
cago, Burlington  and  Quincy,  Union  Pacific,  and  Central  Pacific,  firom 
all  of  whom  the  expedition  received  the  utmost  courtesy  and  the  most 
thorough  co-oi)eration.  Below  will  be  found  a  table  of  the  temperatures 
at  which  the  fish  were  kept  during  the  journey. 
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TabU  of  iemjteratures. 
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XVII.-MEMORANDUM  ON  FISH  CULTURE  IN  JAPAN,  WITH  A 
NOTICE  OF  EXPERIMENTS  W  BREEDING  THE  CALIFORNIA 
TROUT. 


By  Sekizawa  Akekio. 


The  Imperial  Japanese  Government  has  taken  the  steps  towards  car- 
rying on  a  complete  system  of  fish  cultnre  by  founding  on  its  property, 
in  different  places,  hatching  establishments,  from  which  many  thousand 
young  fish  are  now  annually  supplied  to  some  of  the  rivers  which  had 
been  exhausted  of  fish.  The  first  stations  established  were  those  at 
Yuki,  Kanagawa  Ken,  and  at  Shirako,  Saitamo  Ken,  in  1877.  Each  of 
these  establishments  has  a  capacity  for  raising  upwards  of  30,000  fish. 

A  great  difficulty  is  met  with  in  this  country  in  getting  a  good  supply 
of  cold  water;  spring  water  can  rarely  be  found  in  abundance,  and 
there  is  none  which  can  be  used;  and  its  temperature  varies  a  good  deal 
with  that  of  the  air,  and  it  does  not  rise  to  the  temperature  of  57^  F. 
This  is  a  great  drawback. 

The  hatching  establishments  have  recently  been  increased  to  the  num- 
ber of  five,  which  are  situated  as  follows :  One  in  Shiga  Ken,  another 
in  Shidzuoka  Ken,  two  in  Nagano  Ken,  and  the  other  in  Ishikawa  Ken. 
Four  temporary  camps  are  also  built  at  convenient  places  on  the  rivers 
for  the  purpose  of  supplying  fish  to  those  rivers.  At  these  camps 
salmon  eggs  are  hatched  and  the  young  fry  kept  until  they  are  fit  to  be 
turned  into  the  rivers.  This  work  begins  towards  the  end  of  December, 
and  by  the  middle  of  the  following  April  the  fry  may  be  set  free  in  the 
rivers. 

The  largest  establishment  in  Japan  at  the  present  time  is  that  in 
Shiga  Ken.  This  has  an  abundant  supply  of  water,  with  the  tempera- 
ture of  54P  F.  in  summer.  It  has  a  sufficient  capacity  to  raise  any 
number  of  fish.  For  this  establishment  lake-trout  eggs  were  brought 
from  Lake  Biwa,  which  is  near  the  hatching  station,  and  the  results 
have  been  highly  satisfactory.  There  are  now  at  this  place  40,000 
healthy  fish,  one  year  and  a  half  old  and  in  splendid  condition ;  also 
250,000  young  fry  in  a  thriving  condition. 

It  is  worthy  of  remark  that  the  water  from  the  springs  and  rivers  of 
Japan  is  nearly  always  very  soft,  containing  a  very  little  saline  matter, 
of  which  a  large  proportion  is  silica  and  very  little  lime. 
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OwiDg  to  the  scarcity  of  meat  in  this  country,  and  the  expense  of  get- 
ting it  to  the  fishing  establishments,  I  have  been  nnable  to  feed  fish  on 
chopped  livers  and  Inngs,  &c. ;  but  I  have  found,  after  due  trial,  that  a 
mixture  of  the  chrysalides  of  silk- worms  and  wheat  flour  is  a  very  good 
substitute,  on  which  the  fish  do  well.  The  chrysalides  are  ground  up  in 
a  cofiFee-mill,  mixed  with  an  equal  weight  of  wheat  flour,  which  mixture 
is  boiled  for  fifteen  minutes  and  then  allowed  to  cool.  After  this  it  is 
pressed  through  a  wire  sieve  so  as  to  assume  the  shape  and  size  of  finely* 
chopped  meat,  and  is  then  ready  for  use.  I  have  now  used  this  food  for 
three  years  and  found  that  the  fish  thrive  upon  it ;  it  is  much  cheaper 
and  four  more  easily  obtained  in  Japan  than  meat.  Analyses  of  the 
chrysalides  of  two  kinds  of  silk- worm  and  of  the  mixture  of  wheat  flour 
and  powdered  chrysalis  have  been  made  by  Professor  Edward  Elinch,  of 
the  Imperial  College  of  Agriculture,  Komaba,  Tokio,  with  the  following 
results: 

1.  Chrysalis  of  oommon  silk-worm  (Bonibyx  mori). 

2.  Chrysalis  of  monntain  silk- worm  (Bamhyx  yavm-mai). 

3.  Mixture  of  wheat  floor  and  powdered  chrysalis. 

Percentage  oompoeitUm. 

(1)  (2)  (3) 

Water 10.99  9.28  12.23 

Ash* 3.24  2.54  3w30 

Oil 14.83  23.57  7.16 

Albuminoids 47.28  49.75  25.S 

Non-nitrogenoos  substances 23.26  14.86  52.06 

100.00        100.00        100.00 

It  will  be  seen  that  the  proximate  composition  does  not  differ  so  greatly 
from  that  of  meat.  It  contains  a  large  percentage  of  nitrogenous  mat- 
ters, and  a  good  deal  of  fat  or  oiL 

THB   FISHERY    OF    TANEGAWA    (SPAWNINa    BITEB))   MIOMOTBGAWA, 

EOHIGOy  JAPAN. 

The  Miomotegawa  (kawa  or  gawa  means  river)  has  its  source  in 
Mount  Miomote,  in  the  northeastern  part  of  the  province  Echigo^  and 
thence  flowing  westward,  past  Iwafune-gori  and  Murakami  (formerly  the 
castle-town  of  the  Daimio  Naito,  finally  empties  into  the  sea.  The 
length  of  the  river  is  over  10  ri  or  24.4  miles ;  it  is  shaUoWy  with  a  rapid 
current  and  clear,  and  for  10  or  12  miles  up  from  its  mouth  the  bottom 
is  covered  with  fine  gravel.  The  fish  found  in  this  river  are  8almo  perryij 

•  Containing—                                                                                             (1)  (2) 

Silica 2.12  .83 

Lime 4.19  1.29 

Phosphoric  acid «8.50  34.30 

Potash 17.87  17.86 
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Sdlmo  orientaliSy  &c,  the  former  being  so  abundant  as  to  afford  the  chief 
supply  of  salt  salmon  to  Echigo  and  the  provinces  around,  as  well  as 
the  more  northern  districts.  Formerly  this  river  was  the  property  of 
the  Daimio  of  STaito,  but  now  the  privilege  of  fishing  belongs  to  a 
company  made  up  of  the  Shizoku,  his  former  retainers.  The  vast 
profits  which  they  realize  may  be  estimated  from  the  fast  that  750 
fi^milies  of  Shizoku  are  living  on  the  net  profits,  besides  paying  govern- 
ment taxes  and  the  exx>enses  of  repairing  the  banks  of  the  river, 
amounting  to  5,000  yen  annually.  In  amount  of  salmon,  no  other  place 
except  Hokkaido  can  be  compared  with  this,  although  the  river  is  so 
small  one  can  easily  wade  across.  There  is  no  doubt  that  so  large  a 
profit  arises  entirely  from  the  perfection  of  the  methods  employed  in 
fishing. 

TheTanegawa  is  a  branch  of  the  Miomotegawa  running  near  the  town 
of  Murakami,  and  about  10  cho  (1  cho=  110.3  yards)  from  the  mouth  of 
the  main  river.  This  is  selected  because  of  its  being  a  natural  spawn- 
ing bed,  providing  as  it  does  a  clear  bottom,  level  and  covered  with  i>eb- 
bles  for  the  ripe  fish  when  they  come  to  spawn.  Its  whole  length  is 
about  1,193  yards  and  its  width  50.  A  fence  is  made  at  the  upper  part 
across  the  water  so  as  to  prevent  the  fish  from  getting  higher,  while  there 
is  another  fence  at  the  lower  part  which  has  an  opening.  When  the  sea- 
son comes  for  spawning,  a  multitude  of  the  ripe  fish  enter  within  the 
fence  and  swim  towards  the  upper  fence.  Then  the  lower  fence  is  shut 
up,  and  thus  the  fish  are  imprisoned  on  the  spot  between  the  two  fences. 
As  a  general  rule  the  fish  are  thus  kept  inclosed  for  about  one  week, 
until  the  whole  of  them  have  deposited  their  eggs,  after  making  their 
nests  for  themselves.  After  the  spawning  is  over,  the  fish  are  then  all 
caught  in  nets.  After  this  another  lot  is  allowed  to  enter,  and  the  process 
is  repeated  until  the  end  of  November.  It  is  remarkable  that  when  the 
fish  are  coming  up  the  schools  are  so  large  as  almost  to  fill  the  river, 
when  many  may  be  caught  with  the  hand;  and  therefore  it  is  that 
several  watchmen  are  employed  day  and  night  to  protect  the  fish  from 
poachers. 

The  fish  eggs  deposited  in  the  bed  are  well  guarded,  and  after  the 
proper  time  the  eggs  are  naturally  hatched.  At  the  beginning  of  the 
following  May  the  young  healthy  fish  go  down  to  the  sea,  and  during 
this  time  several  watching  houses  are  built  along  both  banks  of  the 
river,  where  men  protect  the  fish  and  see  that  they  pass  in  safety. 
This  method  of  propagating  fish  has  been  practiced  from  the  earliest 
times,  it  being  known  that  the  salmon  always  return  to  their  native 
river  to  spawn ;  and  it  having  also  been  found  that  the  result  was  of  the 
greatest  benefit  to  the  country.  It  is  said  that  this  method  was  in- 
vented and  first  adopted  by  Mr.  Aodo,  two  hundred  years  ago,  and  the 
Daimio  of  that  time,  Naito,  adapted  this  place  to  that  purpose.  The 
regulations  for  fishing  and  protecting  the  fish  in  this  remarkable  river 
are  still  executed  precisely  as  they  always  have  been  in  other  times. 
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There  are  several  rivers  in  the  neighborhood  of  the  Miomotegawa,  in 
which  salmon  are  foand^  more  or  less,  bat  the  iish  are  decreasing^  in 
numbers,  owing  to  the  irregularity  of  the  fishing  and  the  neglect  of  fish 
propagation. 

Tomo,  Japan,  April  12, 1880. 

Sm:  Onthe9thJune,1877,I received, through thekimlnessofMr.B.B. 
Bedding,  fish  commissioner,  California,  ten  thousand  trout-eggs  of  the 
California  trout  {Salmo  iridens)  from  the  McCloud  Eiver,  California,  of 
which  one-half  arrived  safely  and  in  good  condition.  As  the  eggs  arrived 
unexpectedly,  I  was  compelled  to  use  well-water  for  hatching  them,  as 
there  was  then  no  establishment  for  the  purpose,  and  I  hoped  that,  with 
care,  some  of  the  eggs  migbt  possibly  be  thus  saved.  For  this  reason  I 
built  a  temporary  hatching-house  in  my  garden,  and  had  the  water 
(57^  F.)  drawn  from  the  well,  pumping  it  day  and  night. 

All  the  preparations  were  completed  on  the  13th  of  June,  and  the  appa- 
ratus was  then  fixed,  viz:  2  hatching-boxes,  1  foot  wide  by  6  feet  long 
and  8  iuchcs  deep,  covered  at  the  bottom  with  a  fine  gravel;  and  a  reser- 
voir which  contained  400  gallons  of  water;  and  the  eggs  were  placed  in 
the  box  arranged  in  the  usual  way.  After  a  week  the  eggs  began  to 
hatch,  and  from  the  7th  of  July  I  fed  the  fish  with  the  yolk  of  eggs  for 
a  month,  and  afterwards  with  a  mixture  of  chrysalis  and  wheat  flour. 
During  this  period  several  difi&culties  had  been  encountered,  and  a  great 
many  eggs  had  perished  by  a  disease  (showing  itself  by  a  white  spot  on 
the  eggs)  and  by  the  neglect  of  the  employes,  &c  Finally,  it  was  found 
that  the  water  was  insufiicient  in  quantity  to  keep  the  young  fry  as  they 
grew. 

On  the  13th  of  July  the  establishment  at  Yuki  was  completed  and 
the  fish  were  transported  there,  but  on  account  of  hot  weather,  and  the 
scarcety  of  ice  nearly  all  the  fish  died,  and  those  which  arrived  at  their 
destination  alive  were  only  one  thousand. 

From  the  year  1877  till  the  present  time  the  fish  have  grown  satisfac- 
torily, and  their  average  weight  is  now  five  pounds,  and  their  greatest 
length  1  foot  and  7  inches. 

Among  the  growing  fish  I  have  found  a  few  fully  ripe, .3  males  and  5 
females,  and  I  have  already  taken  20,000  eggs,  and  the  impregnated 
eggs  are  now  in  the  hatching-box  (12th  April,  1880). 

I  forward  to  you  herewith  a  drawing  of  the  mature  fish,  which  is 
taken  of  the  natural  size,  and  by  which  you  will  see  how  the  McClond 
trout  flourishes  in  fresh  water. 

SEKIZAWA  AKEKIO, 
Bureau  of  Agriculture^  Home  Department^  Japan. 

Spencee  F.  Baibd,  Esq., 

Secretary  of  the  Smithsonian  Institution. 
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XVIII.-ON  POND-FISHERIES. 


By  Vox  dem  Bobnx. 


An  addresB  delivered  October  9, 1878.  • 

[From  Circular  No.  6,  1879,  of  the  DeutBche  FUcherd-VerHny  Berlin^  December  31, 

1879.] 

After  having  given  statistics  of  the  pond  fisheries  in  the  Prussian 
provinces  of  Lorraine,  Silesia,  Posen,  and  Schleswig-Holstein,  Mr.  von 
dem  Borne  goes  on  to  say : 

"The  facts  which  I  have  mentioned  justifying  the  conclusion  that  the 
pond  fisheries  deserve  the  attention  of  the  farmer  to  the  highest  de- 
gree. 

"  The  net  profit  is  very  considerable,  and  the  expense  is  comparatively 
small.  It  is  therefore  scarcely  probable  that  there  will  be  any  loss,  aa 
is  so  frequently  the  case  in  other  farming  operations. 

"  The  ponds  produce  manure,  while  the  fields  consume  it.  The  water 
flowing  into  the  ponds  forms  layers  of  manure  and  feeds  a  number  of 
aquatic  plants,  which  form  a  highly  valuable  substitute  for  straw. 

"  The  shores  produce  grass,  which,  however,  does  not  yield  any  great 
.profit,  because  it  is  mostly  sour,  and,  in  order  not  to  disturb  the  carp, 
has  to  be  cut  very  carefully. 

"  The  mud  which  gradually  gathers  at  the  bottom  of  i)onds  contains 
much  vegetable  and  animal  matter,  and,  according  to  its  chemical  com- 
position, forms  a  more  or  less  valuable  article  of  manure.  Meadows  lying 
lower  than  x>onds  may  be  successfully  fertilized  by  irrigating  them  by  the 
muddy  pond- water.  The  mud  from  ponds  is  also  an  excellent  fertilizer 
for  fields. 

"  Ponds  may  also  become  a  source  of  income  to  the  farmer  by  being 
cultivated  while  lying  dry.  They  furnish  a  large  quantity  of  manure 
for  the  fields.  While  lying  dry  ponds  are  usually  planted  with  grass 
or  oats,  but  also  with  potatoes,  hemp,  summer  wheat,  and  beets.  Dur- 
ing the  first  years  after  ha\ing  been  laid  dry  the  ponds  need  no  maiiure 
whatever. 

"  Like  forests,  ponds  also  exercise  ^n  influence  on  the  climate,  and 
this  influence  will  be  in  proportion  to  their  size.  The  former  director 
of  the  Principality  of  Trachenberg  (Silesia),  Mr.  Frieboes,  has  informed 
ns  that  fields  in  the  neighborhood  of  ponds  always  had  more  moisture 

''Vw  dem  Borne,  ^^Ueber  HsicAtdrM^c^ft.'^— [Translated  by  Hkrmak  Jacobson.] 
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even  during  a  dry  season,  and  that  vegetation  seemed  to  flourish  more. 
In  very  damp  seasons  such  fields  may  even  have  a  hortfdl  excess  of 
moisture.  For  a  light  soil,  needing  a  good  deal  of  moisture,  ponds  are 
decidedly  beneficial. 

^^When  ponds  are  laid  dry  the  consequences  are  similar  to  those 
attending  the  destruction  of  forests.  Fortunately  ponds  are  more  easily 
restored  than  forests.  If  it  seems  profitable  to  change  ponds  into  fields, 
the  dams  should  at  least  be  left.  In  the  district  of  Militsch,  e.  ^.,  large 
ponds  have  been  laid  dry  and  changed  to  fields ;  on  some  farm-houses 
have  even  been  built.  A  few  of  these  ponds  could  again  be  restored  to 
their  original  condition,  but  with  many  of  them  this  was  absolutely  im- 
possible, although  they  yielded  very  little  profit  as  fields,  while  as 
ponds  they  had  proved  a  source  of  considerable  income.  Similar  ex- 
periences have  been  made  in  Bohemia,  where  there  is  an  unusual  number 
of  large  ponds. 

<^  Whenever  ponds  are  laid  dry,  the  dams  should,  therefore,  be  pre- 
served, and  no  buildings  should  be  erected,  and  it  will  be  easy  to  re- 
store them  whenever  it  should  be  deemed  advisable. 

^^  It  is  profitable  to  use  the  ponds  from  time  to  time  as  fields,  because 
it  proves  favorable  to  the  growth  of  the  fish,  and  because  the  grass  or 
grain  planted  in  the  ponds  needs  no  manure.  When  ponds  do  not  re- 
ceive sufficient  food  for  the  fish  from  rivers  or  brooks,  as  is  the  case 
with  very  large  ponds,  it  will  be  advantageous  to  introduce  a  regular 
system  of  rotation,  and  use  them,  e.  47.,  three  years  for  raising  fish,  and 
then  three  years  for  raising  grain  or  grass. 

'^  It  is  of  course  understood  that  in  constructing  ponds  it  is  indis- 
pensable to  have  a  sufficient  quantity  of  water.  In  large  ponds  this 
quantity  is  very  considerable,  and  the  entire  contents  of  large  rirers 
are  required. 

^^  Thus  in  Lorraine  the  Rhine-Mame  Canal  is  used  for  this  purpose, 
as  also  the  SeiUe  and  the  Saar ;  in  the  district  of  Militsch,  the  Bartscb; 
in  the  district  of  Eothenburg,  the  Neisse,  Spree,  and  the  Sdiops,*  and 
near  Peitz,  the  Spree. 

"  For  small  ponds,  especially  those  used  for  raising  carp,  it  is  not  ad- 
visable to  have  them  fed  from  rivers,  because  other  fish — ^particularly 
pike — get  into  them  and  destroy  many  carp.  For  hatching-ponds  the 
so-called  sky-ponds  are  the  best,  i.  e.y  those  filled  by  rain  and  snow 
water.'' 


Digitized  by  VjOOQlC 


XIX.-THE  PISCICULTDRAL  ESTABLISHMENT  OF  MR.  AUGUST 
FRUWIRTH  IN  FREILAND  NEAR  ST.  POLTEN,  LOWER  AUSTRIA. 


By  Db.  Emil  yon  Marenzeller.* 


[Abhandlnngen  der  k.  k.  zoologiscli-botaiiisclien  Gesellscliaft  in  Wien  for  1877.] 

An  interest  has  been  manifested  with  as  in  Austria  in  transforming 
waste  and  onproductive  river  regions  into  territories  capable  of  sustain* 
ing  fish,  and  the  government  as  well  as  private  individuals  have  at  differ- 
ent periods  taken  steps  towards  bringing  about  this  result.  But  as  these 
efforts  were  neither  systematic  nor  united,  the  results  were  not  very 
striking.  It  is  but  a  rare  case  that  a  private  individual  owns  extensive 
fishing-waters.  Intricate  claims  to  use  the  water  and  fish  in  it — claims 
made  from  every  side— blunt  his  energies  or  frustrate  the  beneficial 
measures  which  he  has  inaugurated,  and  even  the  greatest  zeal  will  grow 
cold  when  continually  meeting  with  such  hinderances,  especially  with 
ignorance  and  covetousness.  Our  present  system  of  title-deeds  to  water 
property  is  insufficient,  our  l^islation  for  protecting  the  fishing  interest 
is  imperfect,  and  even  if  there  are  laws  they  are  not  prox>erly  carried 
out  And  without  such  laws  properly  observed  the  experience  gained 
nearly  a  century  ago,  that  the  propagation  of  fish  at  the  right  time  and 
rigbt  place  may  be  caused  artificially,  and  that  with  proper  measures 
for  protecting  the  young  fish  they  may  be  raised  without  such  enormous 
losses  as  threaten  them  in  open  waters,  will  be  practically  useless. 
While,  therefore,  private  individuals  will  feel  little  inclination  to  place 
impregnated  fish-eggs  in  waters  which  they  only  rent  under  certain 
conditions,  or  whose  neighboring  waters  are  owned  by  persons  whose 
sole  aim  seems  to  be  the  destruction  of  fish,  the  impregnation  of  fish- 
eggs  on  a  large  scale  will,  at  least  in  our  country,  be  hardly  a  paying 
business.  Under  these  circumstances,  our  object  in  directing  attention 
to  a  new  piscicultural  establishment,  well  furnished  with  aU  modem  im- 
provements both  foreign  and  domestic,  can  only  be  to  awaken  sympathy 
for  a  most  praiseworthy  undertaking  or  to  encourage  the  enterprising 
manager;  but  by  no  means  to  meet  a  long-felt  general  want.  But  the 
author  is  of  opinion  that  the  jiew  Austrian  fishery  laws,  which  will  soon 
be  in  force,  will  form  the  basis  for  great  improvements  in  pisciculture, 

*IH0  FUohzuokiaiutaU  de$  Herm  August  Fruunrth  in  Freiland  M  81  Pdlten  in  Nifder- 
MerrHeh,    Yiennft,  1877.    Translated  by  Herman  Jacobson. 
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which  will  then  with  as  assame  its  place  among  the  industries  of  the 
country,  which  by  right  belongs  to  it,  and  which  in  other  countries  it 
has  occupied  for  some  time.  The  successful  steps  taken  by  Germany  in 
this  direction,  the  activity  of  the  great  piscicultural  establishment  at 
HUningen  and  of  other  similar  establishments,  and  the  noble  zeal  dis- 
played by  the  German  Fishery  Association  cannot  fail  to  encourage  our 
pisciculturists  in  their  endeavors.  And  even  if  we  do  not  reach  very 
great  results  in  the  immediate  future,  piscicultural  establishments,  if 
properly  directed,  can  do  much  to  remedy  the  lack  of  fishes  in  oar 
waters,  and  become  quite  profitable  to  their  owners;  and  this  maybe 
done  by  raising  fish  for  the  market.  As  the  grand  results  of  our  Bohe- 
mian fisheries  with  regard  to  the  carp  and  pike  are  so  well  known,  it  is 
scarcely  necessary  to  say  that  I  am  only  thinking  of  the  decimated  in- 
habitants of  our  mountain  streams,  the  trout,  &c  Pisciculture  so  far  is, 
any  way,  almost  confined  to  tiie  salmonoids.  AU  the  piscicultural  text- 
books show  the  method  to  be  pursued.  In  our  piscicultural  establish- 
ments fine  specimens  of  fish  raised  by  them  are  &om  time  to  time  exhib- 
ited 'j  but  all  this  only  conveys  the  impression  as  if  the  possibility  of  the 
thing  were  to  be  demonstrated,  but  not  that  the  enterprise  in  question  is 
and  should  be  independent  of  various  outside  influences,  and  coold  be 
successful  if  certain  conditions  were  properly  observed,  the  efforts  and 
sacrifices  to  be  made  as  weU  as  the  results  to  be  obtained  being  well  un- 
derstood beforehand.  We  should  be  able  to  determine  beforehand  the 
productiveness  of  a  piece  of  ground  about  to  be  transformed  into  tront^ 
ponds  just  as  much  as  we  are  able  to  do  this  with  regard  to  carp-ponds, 
of  course  taking  into  account  the  necessary  expenses  for  feeding  or  &t- 
tening  the  trout.  It  should  be  accurately  known  under  what  conditions 
the  greatest  possible  yield  may  be  secured  in  the  shortest  time,  ^pd  the 
most  favorable  conditions  for  a  rapid  growth  of  the  young  fish  should 
therefore  be  determined ;  in  short,  it  should  be  our  aim  to  gain  sneh 
general  principles  and  experiences  that  a  person  who  intends  to  use  his 
favorable  natiural  surroundings  for  raising  fine  food-fish  would  not  be 
obliged  to  treat  the  whole  matter  in  the  light  of  a  more  or  less  doubtfiil 
experiment,  for  it  would  remain  doubtful,  because  the  causes  of  success 
or  failure  are  not  fully  understood,  to  do  which  requires  consid^able 
talent  of  observation,  patience,  and  endurance. 

A  short  time  ago  I  had  occasion  to  visit  a  new  and  little  known  pisci- 
cultural establishment,  which  I  resolved  to  describe  more  fully  in  this 
journal  because  all  its  arrangements  seemed  very  fine  and  perfect  and 
because  its  proprietor  and  manager  pursues  his  object  with  unnsoid 
energy.  I  was  convinced  that  in  so  doing  I  would  render  a  s^vice  to 
all  persons  interested  in  pisciculture  and  to  this  industry  itself. 

The  piscicultural  establishment  of  Mr.  August  Fruwirth  can,  by  rail- 
road and  stage  coach,  be  reached  in  five  hours  from  Vienna.  It  is  locate 
in  the  little  village  of  Freiland,  numbering  only  a  few  houses,  half  an 
hour  beyond  Lilienfeld,  on  the  banks  of  the  Traisen.    It  takes  two 
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hours  and  a  half,  by  stage-coach  to  reach  Freiland  from  the  well-known 
town  of  St.  Polten ;  bnt  soon  it  will  be  reached  in  an  easier  way  by  the 
railroad  to*  Schrambach  which  is  shortly  to  be  opened.  The  piscicnltoral 
establishment  is  located  on  the  right  bank  of  the  Traisen  at  the  foot  of 
the  Lilienfeld  Alps,  on  a  meadow  rich  in  springs,  almost  at  the  point  of 
the  angle  formed  by  the  confluence  of  the  Traisen  and  the  Unrecht- 
Traisen.  Mr.  Fmwirth  selected  this  place  because  it  was  hoped  that 
after  the  x>onds  had  been  dng  there  wonld  be  a  sufficient  quantity  of 
water,  and  because  in  case  of  necessity  any  quantity  of  water  might  by 
a  canal  be  obtained  from  the  IJnrecht-Traisen.  The  establishment,  which 
our  diagram  shows  in  its  present  condition,  has  not  sprung  into  exist- 
ence a(  one  time.  The  proprietor  proceeded  in  a  very  rational  manner 
by  first  making  an  attempt  on  a  small  scale,  and  only  extending  his 
operations  when  he  found  his  expectations  realized.  In  October,  1873, 
he  dug  the  the  pond  8ij  because  the  springs  were  most  numerous  in  this 
neighborhood.  From  this  pond  the  water  flowed  through  four  sluices 
in  four  canals,  which  united  in  the  neighborhood  of  the  pond  marked  TTo. 
In  these  canals  Mr.  Fruwirth  placed  Jacobi's  hatching-boxes,  without 
vessels,  but  simply  with  a  layer  of  sand  for  the  eggs,  near  to  the  sluices, 
therefore  within  the  limits  of  somewhat  agitated  water.  The  eggs  de- 
veloi>ed  in  an  excellent  manner,  and  it  is  said  that  nearly  500  trout  trace 
their  origin  to  this  first  experiment.  As  everything  succeeded  so  well, 
Mr.  Fruwirth  during  the  following  year  built  a  hatching-house,  and  by 
digging  a  number  of  new  ponds  for  the  young  fry  he  almost  brought  his 
establishment  to  its  present  condition.  After  the  five  x>onds  for  the 
young  firy  had  been  dug,  water  began  to  appear  in  such  quantity  as  to 
determine  Mr.  Fruwirth  not  to  get  any  outside  supply  for  the  present. 
In  the  beginning  the  water  which  flowed  off  was  led  direct  into  the 
Traisen.  This  proceeding,  however,  had  some  disadvantages  which  con- 
siderably diminished  the  results  of  the  hatching-period,  ld74-'75,  and 
comi)elled  Mr.  Fruwirth  to  adopt  energetic  measures.  As  the  right 
bank  of  the  Traisen  is  very  flat,  the  water  which  should  have  flowed  off 
occasionally  remained  stationary,  or  the  Traisen  water  entered  the  es- 
tablishment and  threatened  it  with  destruction.  Dams  were  of  not  much 
use  under  the  circumstances.  During  the  winter  of  1874,  the  hatching- 
house  was  exposed  to  very  serious  dangers.  It  was  impossible  to  drain 
the  i)onds  in  order  to  empty  them  of  fish.  One  or  more  larger  trout  re- 
mained in  the  small  water-puddles  and  seriously  endangered  the  life  of 
the  small-fry.  The  only  way  to  obviate  the  difficulty  was  to  construct 
a  tunnel  108  feet  long  through  the  solid  rock,  through  which  the  water 
could  flow  off  right  by  the  side  of  a  large  weir,  thus  abolishing  all  com- 
munication with  the  Traisen.  From  this  tunnel  the  water  flows  into  the 
river  in  the  shape  of  a  small  water-fall.  Much  damage  was  also  done  by 
having  the  sluices  closed  with  a  fine  wire  grating,  as  the  tender  young 
fish  were  pressed  against  it  by  the  force  of  the  current  and  thus  perished. 
Nothing  would  remedy  this  evil  but  an  invention  which  I  shall  describe 
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ftirther  on.  Daring  the  season  1875-^76  a  considerable  nmnber  of  eggs 
were  placed  in  the  hatching-boxes,  not  only  of  trout,  but  also  of  saibling, 
and  of  bastards  of  trout  and  saibling,  as  well  as  of  bastards  ci  trout 
and  salmon,  which,  through  the  Salzburg  establishment,  were  <Hrdered 
fix)m  HtiuiDgen.  Both  in  1875  and  1876  a  large  numbw  of  young  fish 
were  placed  in  the  smaU  tributaries  of  the  TrtUsen.  In  the  autumn  of 
1876  I  saw  1,200  trout,  saibling,  and  bastards  of  the  two,  all  of  than 
the  results  of  the  two  above-mentioned  hatching-periods.  Besides  these 
there  were  1,200  large  trout  in  the  pond  Wo,  which  are  used  for  propa- 
gating ;  but  only  a  portion  of  these — about  500  fix>m  the  hatching-period, 
1873-'74 — aro  raised  in  the  establishment;  the  others  have  been  caught 
and  fattened.  In  the  autumn  of  1876  the  feeding-ponds,  1-16,  wAe  oon- 
structed,  and  the  system  of  "chambers'^  for  the  young  fry  was  intro- 
duced, and  some  improvements  made  in  the  conneetions  between  the 
various  ponds  and  canals. 

After  this  brief  historical  introduction,  I  will  proceed  to  describe  the 
present  condition  of  the  establishment  The  soil  which  was  gained  by 
the  digging  of  the  ponds  was  piled  up  along  the  edges,  thus  fmrming 
dikes,  on  which  walks  have  been  constructed  between  rows  of  alder  and 
willow  trees.  Thero  is  a  fall  between  aU  the  ponds,  so  that  ttie  surfisioe 
of  the  last  pond,  TFa,  is  about  2  feet  lower  than  that  of  8i.  It  may  be 
stated  that  on  an  average  there  is  a  fall  of  about  2  inches  to  the  &thom. 
The  bottom  of  the  ponds  is  covered  by  a  species  of  Chara^  which  is  grow- 
ing luxuriantly.  At  many  pLices  of  the  basins,  but  especially  in  the 
principal  pond,  fii,  thero  are  numerous  springs.  With  this  exoeptioD, 
every  pond  receives  its  water  from  the  preceding  one.  The  experience 
of  three  years  has  proved  that  the  fish  thrive  very  much  under  this  ar- 
rangement. At  the  end  of  the  first  year  the  percentage  of  mortality  was 
0.  From  the  pond  /Si,  the  water  flows  through  four  sluices  into  the 
ponds  iSi,  i%,  /%,  from  this  one  into  the  pond  /Ss,  and  from  hero  through 
the  canal  J  K  into  the  pond  Wo.  The  water  also  flows  into  the 
pond  Wa  from  the  pond  8x  through  the  canal  8  K  and  J*  f  (to  the 
left),  and  from  the  pond  Wa  it  flows  into  the  Traisen  through  the  tunnel 
A  T.  The  average  depth  of  the  ponds  is  2  to  2^  feet  The  temp^tUnre 
of  the  water  even  in  August  was  50^  to  52<^  F.  near  the  springs;  &r- 
ther  away  from  these  or  near  the  sur&oe,  61^  F.  In  the  beginning  the 
sluices  wero  »'mply  protected  by  a  vertical  grate ;  but  as  the  young  and 
tender  fish  wero  pushed  against  it  by  the  violence  of  the  current  and 
wero  thus  frequently  ii\jured,  Mr.  Firuwirth  made  two  new  improve- 
ments. The  one  consists  of  two  boards  rising  above  the  surfoce  of  the 
water  and  meeting  at  an  angle.  Immediately  below  the  snrfkee  square 
holes  are  cut  in  the  boards  and  aro  covered  with  a  grating;  the  lower 
part  of  the  board  is  hidden  by  a  pile  of  sand  reaching  as  ikr  as  the  grat- 
ing. The  other  improvement  is  very  similar  to  this  one,  only  that  the 
place  of  the  boards  is  taken  by  a  box  open  on  two  sides,  viz,  at  the  bot- 
tom and  in  the  rear ;  the  gratings  aro  in  the  lower  portion  of  the  three 
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sides,  quite  near  the  edge.  By  introducing  these  improvements  Mr. 
Fi-uwirth  prevents  the  little  fish  from  coming  within  the  immediate 
reach  of  the  strong  current,  and  also  keeps  his  gratings  free  from  mud, 
leaves,  &c. 

The  pretty  hatching-house  B  lies  about  3  feet  deeper  than  the  main 
poiid  Si,  and  receives  its  water  from  this  pond  through  two  pipes.  The 
pipe,  which  is  protected  by  one  of  the  above-described  cuuiform  mud- 
catchers,  begins  with  a  broad  portion  covered  with  flannel  and  perforated 
like  a  sieve,  leading  into  a  filtering-box  9  feet  long  and  2  feet  broad, 
filled  with  alternate  layers  of  sand  and  charcoal,  which  are  separated 
from  each  other  by  thin  perforated  boards  and  pieces  of  linen.  From 
this  filtering-box  the  pipes  branch  off  to  the  four  Goste  hatching  appa- 
ratus with  25  vessels  each,  which  are  inside  the  house.  The  number  of 
vessels  in  the  hatching-house  is  therefore  100.  Counting  5,000  eggs  for 
each  one,  we  find  that  Mr.  Fruwirth's  hatching-house  can  accommodate 
500,000  eggs.  Besides  these  vessels  I  saw  six  Jacobi  hatching-boxes 
with  36  vessels,  each  capable  of  holding  2,000  eggs,  so  that  72,000  more 
eggs  can  be  accommodated.  If  all  these  vessels  were  filled  to  their  ut- 
most capacity,  this  establishment  could  develop  more  than  a  million  of 
eggs.  After  having  left  the  eggs,  the  young  fish  go  into  two  wooden 
boxes  placed  in  the  ground  on  the  outside  of  the  hatching-house  (on  the 
diagram  it  would  be  the  south  side).  From  each  of  these  boxes  a  pipe 
which  can  be  closed  (the  two  dotted  lines)  leads  into  the  narrow  and 
shallow  ditches  marked  j.  These  provide  for  the  case  that  the  young 
fish  gathered  in  the  wooden  boxes  should  be  too  numerous,  and  that 
they  could  not  immediately  be  placed  in  the  "chambers  for  young  fry,'' 
which  are  to  be  described  further  on.  The  thick  black  line  beginning 
at  the  letter  Z,  in  the  pond  Si,  is  a  pipe,  by  which  any  amount  of  water 
can  be  introduced  if  the  influx  from  the  hatching-house  should  not  be 
sufficient.  Model  order  and  neatness  characterize  the  interior  of  the 
hatching-house.  All  the  necessary  apparatus  is  found  here  in  a  suitable 
selection.  I  must  not  forget  to  mention  that  there  is  a  reservoir  in  the 
floor  of  the  hatching-house,  from  which  water  can  be  obtained  by  means 
of  a  pump.  We  shall  soon  see  for  what  purpose  this  reservoir  has  been 
introduced.  If  we  leave  this  cheerful  house  by  way  of  its  southern  ftt>nt 
and  go  to  the  opposite  side,  a  wooden  stair-case  invites  us  to  the  inspec- 
tion of  a  superstructure  rising  from  the  middle  portion  of  the  hatching- 
house.  Here  we  find  a  small  but  admirably  arranged  laboratory.  On 
one  wall  we  see  several  aquaria  ranged  in  stories  one  above  the  other. 
In  the  lowest  and  largest  one  young  trout  and  saibling  are  sporting. 

By  means  of  the  above-mentioned  pump  in  the  hatching-house,  a  reser- 
voir placed  in  the  loft  above  this  little  room  is  filled  with  water,  which 
frx)m  here  either  flows  direct  into  the  aquaria  or  is  used  in  putting  in 
motion  some  of  Spengel's  ventilating  apparatus.  The  effect  of  this  very 
simple  and  cheap  arrangement  is  excell^it.  The  importance  of  these 
large  and  small  aquaria  cannot  be  overrated.    In  the  first  place,  the 
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little  flsh  can  be  easily  observed,  especially  as  to  how  they  take  to  the 
different  kinds  of  food  which  is  offered  to  them,  and,  in  the  second  place, 
the  conditions  of  life  of  the  numeroas  animalcoto  living  in  the  water  caa 
be  investigated,  and  snch  observations  will  in  nearly  every  case  yield 
some  practical  result  for  the  pisciculturist  He  learns  to  know  a  large 
number  of  facts  which  will  furnish  him  the  key  to  many  phenomena 
which  are  insoluble  mysteries  to  the  majority  of  men.  As  Mr.  Fruwirth 
also  possesses  a  Zeiss  microscope  with  every  contrivance  which  is  re- 
quired in  making  microscopic  observations,  a  person  may  at  once  go  to 
work.  A  stove  makes  it  possible  to  use  the  laboratory  all  winter.  I 
must  not  forget  to  mention  that  this  room  also  contains  a  very  complete, 
well  preserved,  and  tastefully  mounted  collection  of  specimens  of  the 
trout,  the  saibling,  and  bastards,  in  all  the  various  stages  of  their  devel- 
opment from  the  egg  to  the  completed  second  year. 

In  the  pond  Wa  those  fish  are  kept  which  have  reached  the  age  of 
maturity.  During  the  spawning  season  they  ascend  to  the  hatching- 
house  by  way  of  the  channel  marked  L;  and  as  this  channel  can  be 
closed  by  a  trap-door  where  it  opens  into  the  pond  Fa,  they  are  easily 
caught.  In  extracting  the  roe  Mr.  Fruwirth  pursues  a  method  different 
.from  the  one  generally  adopted.  He  takes  hold  of  the  fish  by  the  head 
and  tail  and  simply  bends  it;  in  doing  this  only  the  fully  matured  eggs 
come  out ;  there  is  no  danger,  like  in  the  so-called  ^^  squeezing^  process, 
that  many  of  the  immature  eggs  are  also  torn  loose.  The  fish  whidi 
have  yielded  a  portion  of  their  eggs  are  again  placed  in  their  native 
element  separate  from  the  others,  and  are  again  taken  up  after  some 
time.  Mr.  Fruwirth  informed  me  that  as  long  as*  he  pursued  the  osoal 
method  he  often  found  in  the  vessels  eggs  which,  although  outwardly 
perfectly  healthy,  had  not  begun  to  develop,  whilst  at  present  this  is 
no  longer  the  case.  As  even  when  entirely  free  the  trout  never  dis- 
charges all  her  eggs  at  one  time,  this  simple  and  natural  procedar& 
adopted  by  Mr.  Fruwirth  must  be  highly  recommended. 

Before  describing  some  special  arrangements,  e.^.,  the  feeding-ponds 
(1  to  16)  and  the  "  chambers  ^  for  the  young  fry  (I  -BT),  I  will  explain  the 
diagram.  The  gray  squares  in  the  ponds  8ito  S^y  and  Wa  are  floating 
boards,  which  are  placed  there  to  give  the  trout  a  chance  to  protect 
themselves  against  the  rays  of  the  sun  or  to  find  a  dark  place.  This 
object,  however,  will  be  better  reached  in  a  few  years  by  the  growing 
willow-trees.  These  boards  are  weighed  down  by  stones  and  are  there- 
fore a  little  below  the  surface.  This  is  very  essential,  for  fish  jumping 
out  of  the  water,  as  they  frequently  do,  might  accidentally  alight  on 
these  boards  and  would  soon  die  if  the  boards  were  diy  and  hot  SK^ 
the  so-called  "  sorting-chambers,"  are  compartments  where  during  fish- 
ing, or  whenever  it  is  desirable,  the  fish  may  be  sorted  according  to  siie 
and  species.  IT  and  fTmark  the  dwelling  of  the  keeper  and  adog^ 
kennel.  Fiaa,  place  for  storing  salt  horseflesh  for  feeding  the  growing 
and  matured  fish.    Nothing  bat  perfectly  healthy  meat  is  used.    It  is 
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cut  in  strips  and  pieces  with  a  knife,  a  sausage-nracliine  having  been 
fonnd  impracticable,  as  it  only  partly  tore  the  sinews  bnt  did  not  sepa- 
rate them  entirely.  It  frequently  happened  in  consequence  that  fish 
were  choked  by  endeavoring  to  swallow  large  pieces  of  meat  and  sinews 
sticking  together. 

The  feeding  of  the  young  trout  and  saibling  with  good  and  suflBcient 
food,  from  the  moment  they  lose  the  umbilical  bag  till  the  time  when 
they  can  be  fed  on  meat  or  fish,  is  really  the  point  on  which  their  rational 
culture  depends.  This  will  influence  the  percentage  of  their  mortality, 
and  their  more  or  less  rapid  and  successful  growth.  It  is  absolutely 
necessary  to  give  the  fish  not  only  good  but  also  sufficient  food.  Brains, 
liver,  &c.,  which  have  been  proposed,  cannot  be  called  ^'good''  fish  food, 
and  the  question  as  to  what  is  understood  by  "sufficient''  can  scarcely 
be  answered  by  those  who  immediately  place  their  young  fry  in  the 
ponds,  leaving  their  further  fate  in  the  hands  of  a  kind  Providence. 
People  who  do  this  will  say  that  the  fish  when  put  in  ponds  are  placed 
in  similar  surroundings  as  they  would  find  in  open  waters,  and  this  is 
all  that  is  considered  necessary  for  their  further  development.  In  i-ea- 
soning  in  this  manner,  however,  people  entirely  forget  that  it  ought  to 
be  the  object  of  pisciculture  to  offer  the  fish  more  than  nature  can  do — 
a  luxurious  but  never  a  starving  existence.  This  does  not  exclude  the 
possibility  that  occasionally  such  exi)eriment&  are  successful,  and  that 
the  ponds  to  which  the  young  fish  have  been  assigned  contain  a  super- 
abundance of  food ;  but  then  it  will  always  be  a  venture.  There  should 
be  absolute  certainty  with  regard  to  the  occurrence  of  food,  and  wherever 
the  fine  net  or  the  microscope  only  shows  few  animalcula  suitable  for 
fish-food,  this  want  should  immediately  be  supplied.  When  I  visited 
Mr.  Fruwirth's  establishment  I  was  surprised  at  the  enormous  quantity 
of  insect  larvje  and  lower  crustaceans*  living  in  the  dense  wilderness  of 
chara  which  covered  the  bottom  of  the  ponds.  One  pond,  however, 
which  only  three  weeks  ago  had  been  dug  up,  showed  no  signs  whatever 
of  vegetation.  The  clear  and  rapidly-flowing  water  of  the  Traisen  does 
not  seem  to  contain  any  of  the  above-mentioned  animalcula,  but  when 
I  pulled  up  some  of  the  thick  moss  {Fontinalls  antipyretica  X.,  Rkyncho- 
steginm  rmcifarme  Br.  et  Schimp.)  covering  the  pieces  of  rock  and 
quickly  examined  it,  I  discovered  a  rich  animal  life,  which  had  found 
shelter  and  food  among  the  moss.  Thus  the  well-known  proportional 
relation  between  vegetable  and  animal  life  also  proves  to  be  of  great 
importance  to  the  pisciculturist.  It  will  be  his  first  care  to  produce 
a  luxuriant  vegetation.  The  natural  conditions  of  Freiiand,  which 
must  be  considered  extremely  favorable  to  the  development  of  the 

*  Prof.  Dr.  F.  Braner  recognized  among  those  gathered  daring  Aagnst  the  larvaD  of 
Peria  eephalotea  P.,  Nemura  sp.,  Ckloikson  dipterum  L,,  Hjfdropsyche  sp.,  Bkyaoopkila  sp., 
Stenophylas  sp,,  HydroptUa  sp^  Aiheryx  IbUf  SimuUa  sp.,  Culex  stfivatioa  X.,  Chironom- 
idens,  ElmU  emeus  MUll. ,  &c.  1  myself  found  two  species  of  Dqpknid  {Alona^  Simocepha- 
2n$),  two  species  of  Cyclops,  and  one  species  of  Cyprie, 
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lower  aqaatic  fauna,  did  not  satisfy  the  proprietor.  He  was  anxi- 
ous to  find  if  it  would  be  possible  to  increase  the  fish-food  by  creat- 
ing still  more  favorable  natural  conditions.  He  therefore  applied  to 
Prof.  Dr.  Gustav  Jager,  in  Stuttgart,  who  several  years  ago  had  advo- 
cated the  construction  of  "  gna^ponds^  as  a  great  aid  in  raising  yoong 
trout.  After  having  personally  examined  the  establishment  in  Aagnst, 
1876,  Dr.  Jager  drew  up  the  plan  for  the  feeding-ponds  and  for  the  "  cham- 
bers" for  the  young  fry,  as  they  are  represented  in  our  diagram.  He 
thought  that  it  was  not  good  to  distribut'C  the  young  fish  immediatdy  over 
a  large  pond,  as  they  escape  observation ;  in  his  opinion  it  would  be  fsir 
better  to  place  them  first  in  a  small  i>ond,and  then  gradually  into  larg^ 
ones.  The  fish  should  be  within  easy  reach,  so  that  their  mode  of  life 
could  be  controlled,  and  the  so-called  ^^  gluttons,"  «.«.,  the  strongs  ones, 
which  use  much  of  the  food  destined  for  the  smaller  ones,  could  be  re- 
moved. But,  as  in  the  small  space  they  have  less  chance  to  find  food, 
it  must  be  introduced  from  outside  ^  and  to  feM^ilitate  this  process  is  the 
object  of  the  feeding-ponds  (1-16)^  they  are  shallow  ponds,  with  stagDa^ 
iug  water,  and  full  of  aquatic  plants.  The  feeding-ponds  &-16  receive 
their  water  from  the  canal  Z,  which  is  connected  with  the  pond  ^ 
Sluices  regulate  the  admission  of  water  ^  subterranean  wooden  pipes 
8'^'  square,  which  can  be  closed,  make  the  connection  with  the  '^  cham- 
bers" for  the  young  fish.  From  the  canal  Z  a  pipe  going  over  the  spawn- 
ing-canal leads  the  water  into  a  similar  canal  running  alongside  of 
the  feeding-ponds  1-5,  which  are  arranged  in  the  same  way  as  6-16.  The 
ditches  leading  to  the  pond  Wa  frt)m  8^  and  8i  are  used  as  ^^  chambers^ 
for  the  young  fish.  Wooden  cross-walls  with  a  wire  grating  divide 
these  ditches  into  smaller  divisions,  which  are  again  subdivided  into 
two  parts  by  a  single  board  running  lengthwise.  All  these  separatiog 
walls  can  be  removed,  and  the  compartments  be  made  larger.  Into 
these  ^^  chambers"  for  young  fish,  the  contents  of  the  feeding-ponds  can 
be  conducted  by  pipes.  These  feeding-ponds  and  **  chambers"  for  the 
young  fish  were  constructed  during  my  visit,  and  will  already  come  into 
use  after  the  hatching-period,  1876-1877.  The  water  coming  from  the 
feeding-ponds  must,  of  course,  not  rush  into  the  ^^  chambers"  too  vio- 
lently, because  this  might  kill  the  young  fish.  As  long  as  ice  forms, 
they  cannot  be  used,  on  account  of  their  limited  depth ;  but  as  soon  as 
spring  begins,  they  will,  if  the  vegetation  is  luxuriant,  and  if  the  water 
is  stagnating,  and  can  therefore  be  easily  warmed,  become  a  most  soe- 
cessful  hatching-place  for  numberless  lower  aquatic  animals.  If  even 
the  large  i>oilds,  by  using  a  fine  net,  yielded  in  a  very  short  time  sufficient 
food  for  thousands  of  young  trout,  it  will  be  all  the  easier  to  obtain 
such  food  with  a  fine  net  frt)m  smaller  ponds,  if  the  draining  of  the 
ponds  should  not  yield  the  desired  result.  The  young  trout  and  $<UbH^ 
are  therefore  raised  in  the  FreiUmd  establishment  on  exactly  the  same  food 
as  they  eat  when  in  open  waters  ;  but  special  arrangements  have  been  m$de 
to  supply  this  food  in  unustMlly  large  quantities. 


'Digitized  by  VjOOQlC 


MAEENZELLEE — ^PISCICULTURAL  ESTABLISHMENT,  ST.  POLTEN.     659 

The  period  up  to  which  Mr.  Fruwirth  intends  to  employ  this  method 
of  feeding  is  the  end  of  the  first  year.  •Dnring  the  winter  months  it  is 
not  necessary  to  add  any  extra  food,  as  the  fish  do  not  require  so  much 
food  during  this  season.  After  the  first  yeisff,  the  feeding  with  horse 
fl^h  commences. 

The  piscicnltural  establishment  at  Freiland  is  able  not  only  to  supply 
a  very  large  nuniber  of  impregnated  eggs — this  year  (1877)  it  shipped 
about  40,000  eggs,  principally  to  Germany — but  it  possesses  all  the  neces- 
sary arrangements  to  raise  an  indefinite  number  of  fish.  In  order  to 
ascertain  whether  it  would  be  possible  to  transport  fish  to  Vienna,  Mr. 
Pruwirth  undertook,  in  January,  1876,  to  transport  600  trout  {not  raised 
in  the  establishment),  all  of  them  milters,  to  Vienna.  The  fish  left  Frei- 
land at  11.30  p.  m.,  and  reached  the  Vienna  fish  market  the  following 
day  at  noon  in  perfectly  sound  condition.  Mr.  Fruwirth  keeps  an  exact 
account  of  everything  which  takes  plac^  in  his  establishment,  e,  g.^  the 
number  of  eggs  placed  in  the  vessels,  the  number  of  fish  hatched,  the 
losses,  the  number  of  fish  placed  in  the  different  ponds,  and  the  expense 
of  feeding  the  fish  and  running  the  establishment.  He  is  always  anxious, 
either  by  personal  observation  or  by  the  advice  of  others,  to  follow  up 
cause  and  effect,  so  that  if  he  continues  his  work  with  the  same  energy 
with  which  he  has  commenced  it  he  will  soon  be  able  to  supply  all  the 
necessary  statistics  of  the  hatching  and  raising  of  trout  and  saibling. 
We  have  no  doubt  that  he  will  soon  find  many  imitators  who  will  benefit 
by  his  experience,  and  we  see  in  this  prospect  the  sweetest  reward  for 
the  many  sacrifices  which  the  proprietor  of  the  Freiland  establishment 
has  made  to  the  cause  oif  pisciculture. 
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XX.-REPORT  OF  OPERATIONS  ON  THE  NAVESINK  RIVER,  NEW 
JERSEY,  IN  1879,  IN  COLLECTING  LIVING  STRIPED  BASS  FOR 
TRANSPORTATION  TO  CALIFORNIA. 


By  H.  W.  HA80N. 


LiviNasTON  Stonb, 

United  States  Fishery  Oommissianer : 

Sib  :  In  accordance  with  your  instructions,  I  went  to  Bed  Bank,  New 
Jersey,  on  Wednesday,  June  4,  to  procure  striped-bass,  fiy,  scallops,  and 
eels,  to  experiment  ui>on  them  to  find  means  of  keeping  them  alive,  if 
possible,  and,  should  the  experiments  warrant,  to  transport  to  Albany, 
N.  Y.,  one  hundred  and  fifty,  more  or  less,  of  the  striped  bass;  two  hun- 
dred eels,  and  as  many  scallops  as  seemed  advisable  to  be  transferred 
to  California. 

Before  starting  for  Bed  Bank  I  received  several  valuable  hints  from 
Mr.  Eugene  Blackford,  of  Fulton  Market,  and  though  he  could  not  give 
me  much  encouragement,  he  showed  much  interest  in  the  expedition, 
and  gave  me  the  benefit  of  valuable  experience.  He  said  at  once  that 
"bass  fry''  was  wholly  distinct  from  striped  bass,  and  consequently 
saved  me  much  time  in  studying  the  habits  of  the  so-called  "fry."  In 
reply  to  my  inquiry  as  to  the  practicability  of  procuring  small  striped 
bass,  he  warned  me  of  the  great  diflSculty  of  obtaining  them,  as  the 
striped  bass  had  not  at  that  time  appeared  in  the  river.  Scallops  he 
rightly  pronounced  out  of  season,  but  kindly  offered  to  try  and  get  me 
a  few  to  experiment  upon. 

As  to  the  appearance  of  striped  bass  in  the  rivers  in  the  East,  Mr. 
Blackford  is  sustained,  in  spite  of  the  contrary  opinion  of  many  fisher- 
men, by  the  authority  of  the  records  kept  at  Bed  Bank.  This  year  the 
first  striped  bass  taken  with  hook  and  line  at  Bed  Bank  was  caught  on 
the  9th  of  June,  and  this  seems  to  be  about  the  time  that  the  bass 
usually  strike  in. 

On  reaching  Bed  Bank  I  found  that  none  of  the  arrangements  which 
you  had  directed  to  be  made  had  been  attended  to;  the  two  men — 1 
cannot  say  fishermen — employed  to  catch  the  bass  had  but  a  faint  con- 
ception of  what  was  wanted,  and  had  provided  themselves  with  an  eel- 
seine  wholly  insufficient  for  my  use;  and  even  this  they  dared  not  haul, 
although  provided  with  express  authority,  owing  to  the  State  law 
against  seining;  the  tanks  were  out  of  repair,  and  had  been  packed 
away  in  the  freight-house  to  shrink  and  fall  to  pieces.    None  of  the 
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thousaDd  eels  wblch  had  been  promised  were  ready,  but  the  man  offered 
to  set  his  pots  at  once,  pretty  small  eel-pot,  to  catch  an  eel  4  inches  hug. 
I  immediately  discharged  the  inefficient  fishermen,  and  after  considera- 
ble difficulty  I  found  a  man  who  had  had  experience  in  evading  the  law, 
and  who  had  the  only  real  seine  in  the  vicinity.  By  promise  of  Ubeial 
pay,  I  secured  his  valuable  services,  together  with  those  of  his  sons,  and 
to  them  is  due  the  credit  of  undertaking  and  carrying  through  the  went 
that  scarcely  any  one  else  could  or  would  have  brought  to  a  successfoi 
issue.  While  Clayton  was  preparing  his  seine  and  finding  men  J^  help 
him,  I  instituted  inquiries  among  those  who  had  any  reputation  as  fish- 
ermen as  to  the  habits  of  the  bass.  Aside  irom  the  uniform  opinion 
that  bass  could  not  be  kept  alive  overnight,  I  found  no  two  who  agreed 
as  to  the  primary  facts.  Only  one  could  be  found  who  had  ever  found 
a  bass  with  the  spawn  in  her.  He  said  that  he  found  it  in  February, 
but  added  the  incredible  story  that  it  weighed  thirty  pounds.  Some 
thought  the  bass  spawned  in  the  fall ;  others,  in  the  winter;  a  few,  in 
the  spring,  while  scarcely  any  agreed  with  me  that  about  June  1  was 
the  time.  Many  said  the  fish  spawned  in  the  ocean ;  some  thought  in 
the  brackish  water;  while  others  said  that  the  ditches  and  brooks  was 
the  spawning  ground.  Ko  one  had  ever  as  much  as  seen  a  bass  less 
than  3  inches  in  length,  and  thought  it  a  useless  expenditure  of  time 
and  money  to  look  for  them.  This  is  one  of  the  chief  places  for  striped- 
bass  fishing  in  the  country.  It  is  not  my  place  to  mention  the  lack  d 
fish  culture  among  the  natives. 

At  high  tide,  Thursday,  June  5,  was  commenced  the  series  of  hauls 
that  lasted  without  interruption  at  every  high  tide  for  a  week.  The 
seine  was  hauled  until  midnight  Thursday,  and  twenty  fair-sized  bass 
obtained;  average  length,  8  inches;  average  weight,  f  pound.  Hie 
water  was  salt,  as  the  tide  was  high.  The  temperature  of  the  water  at 
six  o'clock  was  80O;  at  twelve  o'clock,  78^.  In  the  same  water,  at  the 
same  temperature,  ten  fish  lived  two  hours  after  being  put  into  the  tank. 
In  the  same  water,  at  7(P,  the  rest  lived  four  hours,  the  water  in  both 
cases  being  constantly  aerated.  All  the  fish  were  dead  at  3.30  a.  m. 
Friday. 

Friday  morning,  hauls  were  made  farther  up  stream  in  hopes  that 
something  that  might  be  denominated  ^^fry"  might  be  obtained.  In 
three  hauls  no  fish  were  taken;  in  the  fourth,  three  small  striped  bass 
were  caught  and  put  in  brackish  water  freshened  with  ice,  tempOTature 
65^.  After  several  barren  hauls,  nine  more  were  obtained.  These  were 
all  the  fish  that  could  be  induced  to  come  ashore  on  Friday,  and  all  but 
four  lived  to  be  placed  in  the  San  Joaquin  River  two  weeks  later.  Not 
satisfied  with  the  size  of  the  small  bass,  I  mailed  two  that  died  to  you 
to  obtain  information,  and  also  spent  Saturday  morning  in  exploring  the 
mysteries  of  mud  and  water  in  every  ditch  and  brook  that  empties  into 
or  communicates  with  the  l^avesink  River,  above  Red  Bank,  but  was 
unable  to  find  anything  that  looked  like  a  bass-&y.    In  a  similar  espe- 
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dition  Sunday  I  succeeded  in  finding  two  specimens  of  try  that  may 
have  been  those  of  the  striped  bass;  the  AiU  bag  beneath  the  throat 
showed  them  to  be  but  a  few  days  old.  All  further  attempts  to  obtain 
specimens  for  preservation  were  fruitless. 

-  Saturday  the  seine  was  hauled  as  far  up  stream  as  the  boats  would 
float,  but  no  bass  le^s  than  3  inches  in  length  were  caught,  and  but  six  in 
all.  A  pair  of  shad  having  just  spawned  were  taken  in  3  feet  of  water, 
over  three  miles  fh)m  tide- water.  The  bass  in  the  tanks  did  finely  with 
brackish  water,  64^  to  67o.  Aeration  was  constant.  Watched,  myself, 
Friday  and  Saturday  nights,  and  experimented  with  ice  and  salt  water 
until  I  found  what  degree  of  saltuess  seemed  to  suit  them  best.  Also 
tried  a  few  bass  in  clear  spring  water,  but  they  did  not  thrive  therein. 
Put  fifty  small  eels,  caught  in  the  mud  with  a  net  of  mosquito  bar,  into 
the  tin  tank  filled  with  spring  water,  temperature  55^;  found  that  they 
needed  no  care. 

The  tide  was  high  late  Saturday  night,  and  no  haul  was  made  until 
nearly  midnight.  To  avoid  handling  the  fish,  the  tanks,  ice,  &c.,  were 
taken  in  the  fishing  boats.  Seven  fine  medium-sized  bass  were  taken 
in  the  course  of  four  hauls,  and  put  into  a  tank  under  similar  conditions 
as  the  small  bass. 

In  spite  of  continued  threats  of  arrest,  the  men  were  almost  con- 
stantly at  work  Monday  and  Tuesday,  but  very  few  fish  were  taken ; 
the  air  and  water  were  very  warm,  90^  and  82o  respectively,  and  it  was 
with  difliculty  that  the  fish  were  brought  to  the  wharf  alive.  An  awn- 
ing was  rigged  over  the  tanks  and  every  precaution  was  used  to  ward 
ofl:  the  sun's  rays,  which  I  found  almost  instant  death,  especially  to  the 
larger  fish.  At  times  the  fish  would  come  to  the  top  of  the  water  for 
some  hours  in  spite  of  every  eftbrt  to  keep  them  down ;  again,  they 
would  stay  perfectly  quiet  on  the  bottom  for  several  hours.  I  was  un- 
able for  some  time  to  explain  their  actions,  but  finally  it  occurred  tome 
that  at  low  tide  the  water  from  the  river  being  fresher  than  at  high  tide, 
when  the  water  in  the  tanks  was  renewed  at  low  tide  and  ice  in  consid- 
erable quantities  added,  the  water  became  too  fr'esh  and  the  fish  stiffered. 
This  led  to  the  necessity  of  adding  salt  in  some  form  in  order  to  main- 
tain a  steady  degree  of  saltness.  The  sea  salt  was  tried  and  to  my  sur- 
prise and  pleasure  worked  to  a  charm.  After  Wednesday  morning  fr^sh 
spring  water  with  sea  salt  added  was  gradually  substituted  for  the  turbid 
water  from  the  river,  until,  when  I  left,  Thursday  noon,  at  least  half  the 
contents  of  the  tanks  was  made  up  of  artificial  brackish  water.  About 
a  handful  of  salt  to  a  pail  of  water  seemed  about  the  right  proportion. 

Tuesd  iy  night  I  put  fifteen  medium-sized  bass  in  a  wooden  car  and 
sunk  them  in  the  river  where  the  tide  ran  strongly.  In  the  morning 
seven  only  were  alive,  showing  how  easily  bass  will  die  when  put  under 
restraint. 

The  hauling  was  continued  Wednesday,  but  as  I  had  sixty  small  bass, 
2|  to  ^  inches  long,  and  thirty  medium-sized  bass,  6  to  8  inches  long, 
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I  thought  best  to  be  sore  of  some  at  least,  and  so  staid  myself  with 
the  fish  on  the  shore  for  the  first  time,  the  men  going  oat  aloDe  with  an 
empty  tank,  ice,  and  thermometer.  As  might  have  been  expected, 
they  made  a  large  haul  of  139,  mostly  small,  and  lost  all  but  twelve  be- 
fore  getting  back  to  the  wharf.  This  rather  disheartened  them,  bat 
after  considerable  argument  they  were  persuaded  to  try  again  Thorsdaj, 
and  very  fortunately  in  the  first  haul  we  took  seventy-five  small  bass 
and  six  large,  and  succeeded  in  bringing  every  one  safe  to  the  tank& 
The  tanks  were  thoroughly  washed  and  filled  with  water,  half  from  the 
river,  high  tide,  and  half  from  a  spring,  with  sea  salt  added. 

Thursday  noon  took  the  train  from  Bed  Bank,  the  tanks  being  ex- 
pressed to  the  Grand  Central  depot,  charge,  $15.  A  large  truck,  and 
three  men  from  Adams  Express  Company,  met  thetrainat  Jersey  City, 
and  at  five  o'clock  the  tanks  arrived  at  the  Grand  Central,  and  on  ex- 
amination only  one  dead  fish  was  found. 

Finding  that  a  baggage  car  was  run  through  to  Chicago  without 
change  I  made  arrangements  to  have  the  tanks  taken  in  that  car,  dis- 
charged the  boy  I  had  brought  from  Bed  Bauk  to  help,  and  congratulated 
myself  that  I  had  one  hundred  and  thirty-three  small  bass,  alive  and  in 
good  condition,  thirty-four  medium  sized  bass,  and  four  hundred  and 
fifty,  more  or  less,  small  eels.  The  trip  to  Albany  was  nneventful,  and 
with  the  delivery  of  the  fish  I  gladly  relieved  myself  of  the  responsi- 
bility that  had  weighed  rather  too  heavily  for  contort  upon  me  daring 
the  ten  days  of  my  service. 

As  to  scallops,  Mr.  Blackford  answering  to  my  telegram  that  it  was 
^Mmpossible  to  get  scaUopSf"  I  started  Sunday  afternoon  for  Ca- 
narsie,  Long  Island,  the  center  of  the  scallop  fishery.  I  took  with  me 
"  Uncle  Dan,"  experienced  in  scallops  and  scallop-fishing.  We  arrived 
at  Canarsie  about  midnight,  being  obliged  to  walk  the  last  five  or  six 
miles.  In  consideration  of  a  heavy  fee,  a  man  was  found  willing  to  un- 
dertake the  work  of  catching  the  scallop,  but,  after  raking  from  three 
until  eleven  Monday  morning,  we  were  obliged  to  return  without  as 
much  as  seeing  a  single  scallop.  I  sent  a  man  to  the  very  end  of  the 
island  to  procure  the  scallop  at  the  Grand  Central  Depot,  Thursday. 
The  trip  must  have  taken  at  least  three  days,  and  as  I  saw  notiiing  of 
him  there  his  search  must  have  been  unsuccessful.  About  two  weeks 
earlier  the  scallop  were  plenty. 

The  difficulty  of  obtaining  the  bass,  requiring  the  services  of  from 
four  to  eight  men  day  and  night  for  a  week,  made  the  expense  of  my 
experiments  more  than  it  would  have  been  under  more  favorable  dr- 
cumstances  (as  a  week  later  in  time),  but  I  did  not  dare  to  rolinqoish 
in  the  least  particular  lest  I  should  lose  all  I  had,  and  leaving  the  ac- 
count to  speak  for  its  own  necessity  I  respectfully  submit  this  report  of 
my  ten  days  at  Bed  Bank. 

HABBY  W.  MASON. 
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By  Dr.  O.  Finsch. 


The  fish  came  from  the  well-known  and  reliable  fish-cultnral  estab- 
lishment of  Mr.  Budolph  Eckhardt,  in  Luebbinchen,  near  Gaben,  prov- 
ince of  Brandenburg,  Prossia.  There  were  100  specimens  of  the  finest 
kinds  of  carp,  principally  mirror-carp  {Cyprinus  oarpiOy  rex  cyprinorum)^ 
one  and  a  h^  years  old,  and  measuring  frt>m  6  to  8  inches  in  length. 

Ltibbinchen  is  about  one  and  a  half  hour's  ride  from  the  railroad  sta- 
tion of  Guben,  whence  the  fishes  were  shipped  on  the  evening  of  the  21st 
of  April  to  Hamburg,  by  an  express  courier  train,  which  was  allowed  to 
carry  fish  at  the  same  rates  paid  for  passengers'  goods. 

I  did  not  get  a  telegram  from  Mr.  Eckhardt  until  the  22d  of  April, 
and,  therefore,  had  only  time  to  receive  the  fish  at  the  depot.  They  had 
been  on  the  way  about  eleven  hours,  and  were  apparently  in  excellent  con- 
dition ;  they  were  in  four  coal-oil  barrels,  each  containing  25  fish.  Seven 
fish  were  found  dead  in  one  barrel  when  they  arrived  at  Hamburg. 

Following  the  instructions  of  Mr.  Eckhardt,  I  filled  up  the  barrels  with 
firesh  water,  pumping  it  in  until  the  water  flowed  off  quite  clear,  and 
appeared  entirely  fr*ee  fit>m  the  least  mud  or  slime;  then  the  barrels 
were  replenished  three-quarters  ftill. 

Owing  to  the  condition  of  the  Elbe,  the  large  transatlantic  steamers 
cannot  always  reach  Hamburg,  and  are  sometimes  comi)elled  to  anchor 
near  Stade  or  GlUckstadt;  this  was  the  case  on  the  day  of  our  depart- 
ure. We  started  on  the  23d  of  April,  at  10  o'clock  a.  m.,  in  a  small 
steamer,  which  conveyed  the  passengers  and  their  goods  to  the  Lessing, 
of  the  Hamburg  Mail  Packet  Steam  Navigating  Company,  and  em- 
barked on  the  Lessing  at  about  4  o'clock  in  the  afternoon,  near  Stade. 
As  I  had  not  been  advised  of  the  shipment  of  the  fishes  from  Guben 
until  quite  late,  I  did  not  have  time  to  purchase  a  sufficient  quantity  of  ice 
at  Hamburg;  however,  I  could  not  very  well  have  taken  a  greater  quantity 
on  board  the  local  steamer,  whose  carrying  capacity  was  somewhat  lim- 
ited, and  was  crowded  with  passengers  and  their  goods.  There  were  560 
passengers  on  board. 

I  received  the  following  orders  ftx)m  Mr.  Eckhardt:  "Place  the  fish, 

if  possible,  in  the  ice-house ;  if  this  cannot  be  done,  put  the  barrels  on 

ice  covered  with  sawdust;  put  two  pounds  of  ice  into  each  barrel 

once  or  twice  during  the  day,  and  keep  the  temperature  at  4°  or  6<^ 

Beaum.  (about  40^  or  45^  Fahr.):  if  the  fish  cannot  be  placed  in  the  ice- 
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house  or  on  deck,  put  them  under  the  deck,  but  in  a  room  where  th»e 
is  sufficient  air;  at  any  rate,  the  ice  should  be  regarded  as  the  most  im- 
portant thing,  as  well  as  necessary  for  the  resorption  of  air." 

As  the  air  in  the  ice-house,  and  even  in  the  other  rooms  below  deck 
(owing  to  the  presence  of  5,000  pounds  of  fresh  meat),  was  not  pore,  we 
placed  the  four  barrels — which  were  very  heavy  and  required  four  men 
to  handle  them — on  deck  amidships.  Captain  Yoss  kindly  instructed  the 
steward  to  give  me  all  the  ice  I  needed ;  and  the  first  officer,  Captain 
Froboes,  was  kind  enough  to  take  a  supply  of  fresh  water  from  the  Elbe 
in  small  barrels,  which  were  placed  at  my  disposal  in  the  life-boats,  to 
keep  the  water  cool. 

When  starting  ft^m  Hamburg  on  April  23,  the  day  was  quite  warm, 
and  having  no  ice  on  the  small  steamer,  we  pumped  in  air  by  means  of 
an  air  pipe,  which  refreshed  the  fish  considerably.  Temperature  of 
water,  4^0  to  5o  (40.1o  to  41o  Fahr.).    One  fish  died. 

April  24. — In  the  North  Sea j  cool  weather;  water  5Jo (41.9^  Fahr.)j 
pumped  in  air  several  times. 

April  25. — At  Hatre;  very  warm  day;  water  6<>  (42.8^  Fahr.);  put 
in  ice  twice ;  aerated  the  water  frequently ;  six  fish  dead. 

April  26. — In  the  channel;  filled  up  with  fresh  water;  used  ice  three 
times ;  aerated  several  times ;  water  6<^  (42.8^  Fahr.) ;  ten  fish  haTe  died. 

April  27. — In  the  Atlantic;  put  in  ice  twice ;  aerated ;  water  remained 
at  50  (410  Fahr.)  constantly ;  thirteen  fish  dead.  All  these  fish  were  dying 
in  one  barrel,  the  same  in  which  we  found  the  seven  dead  fish  whe&they 
arrived  at  Hamburg.  In  order  to  discover  the  cause  of  this  mortality,  t 
had  all  the  fish  transferred  into  another  barrel,  which  had  been  filled  wi^ 
fresh  water,  and  noticed  that  most  of  them  were  relieved  inahalf  honfs 
time ;  and  those  which  had  been  swinuning  on  their  sides  when  in  ttieotber 
barrel  became  quite  bnsk  again.  The  barrel  frt)m  Luebbinchen  was 
cleaned  thoroughly,  and  was  found  to  contain  a  great  quantity  of  mud; 
six  times  the  water  had  acquired  a  black  color,  and  it  was  very  erid^t 
that  the  barrel  had  not  been  cleaned  properly  (as  it  should  have  been), 
and  which  unfortunately  was  the  immediate  cause  of  IJie  death  of  so 
many  fish. 

April  28. — Put  in  ice  three  times ;  notwithstanding,  the  temperatore 
reached  7^  (44.6  Fahr.).  The  balance  of  the  fish  which  had  beeai  taken 
from  the  unclean  barrel  died;  making  the  total  loss  thirteen^  although 
the  barrels  had  been  filled  up  with  firesh  water. 

April  29.— Put  in  ice ;  water  60  (42.8©  Fahr.) ;  six  fish  died. 

April  30. — Used  ice  once ;  water  50  (41<^  Fahr.) ;  two  fish  died. 

A  dissection  of  dead  fish  show  that  they  were  all  in  excellent  condi- 
tion, being  fat  and  well  fed.  Although  we  had  very  fine  weather  and 
the  ship  rolled  very  little,  the  sea  being  nearly  smooth,  some  of  tJie 
cari>  had  injured  their  snouts.  To  prevent  any  rolling  we  hove  up  tiM 
barrels  (now  only  two)  into  the  life-boats,  where  tney  remaineil  sas- 
pended  between  the  davits,  and  had  no  greater  movement  than  a  lamp 


Digitized  by  VjOOQlC 


.   TRANSPORTATIOK  OP  CAEP  FROM  GERMANY.       669 

in  the  cabiu.  These  changes  for  the  better  were  accomplished  through 
the  kind  and  timely  assistance  of  Captain  Froboes,  the  first  officer,  who 
took  a  great  interest  in  the  matter. 

May  1. — ^Pnt  ice  in ;  water  constantly  5o  (41o  Fahr.) ;  three  fishes  died. 

May  2. — Put  ice  in;  water  constantly  5^  (41°  Fahr.) ;  one  fish  died. 

May  3. — ^Put  ice  in ;  water  constantly  5°  (41^  Fahr.);  five  fish  died. 

(Several  times  each  day  air  was  pumped  in.) 

May  4. — ^Put  ice  in ;  fresh  water ;  water  fix>m  o^  (41o  Fahr.)  to  6^  (41.8o 
Fahr.) ;  three  fish  died. 

May  5.— Put  ice  in;  ficesh  water;  "water  5o  (41o  Fahr.)  to  Sjo  (41.9o 
Fahr.);  five  fish  died. 

May  6.— Put  ice  in ;  ftesh  water;  water  5^0  (41.9o  Fahr.)  to  6^  (42.8o 
Fahr.) ;  two  fish  died. 

(Air  pump  was  used  every  day.) 

As  we  approached  the  coast  the  weather  became  warmer,  and  I  put 
in  more  ice  than  we  had  been  accustomed  to  use  during  the  past  five 
days ;  we  also  replenished  the  barrels  with  fresh  water. 

We  arrived  about  7  o'clock  p.  m.  at  the  pier  in  Hoboken,  where  Mr. 
Fred.  Mather,  who  had  been  commissioned  by  Prof.  Spencer  F.  Baird, 
was  awaiting  me  to  take  charge  of  the  fish  on  their  journey  to  Wash- 
ington. Our  aggregate  loss  was  77  dead  fish,  leaving  23,  which  com- 
prised our  live  stock,  which  may  be  considered,  however,  as  a  satisfac- 
tory result.  The  uncleanliness  of  the  one  barrel  above  mentioned  was 
the  cause  of  the  unusual  mortality  during  my  trip. 

My  exx)erience  on  this  trip  teaches  me  that  it  is  easy  and  practicable, 
with  the  assistance  ofakeeperj  to  bring  over  liAing  cari>  from  Germany. 
The  transportation,  however,  should  take  place  during  the  colder 
months — from  November  to  March.  During  these  months  there  is  an 
abundance  of  room  on  the  steamers,  and  the  fish  can  be  placed  in  a 
cool  room  down  in  the  dark,  where  the  sea  air,  and  particularly  the  damp 
air  from  the  banks  and  during  foggy  weather,  cannot  have  a  disastrous 
effect  ui)on  them.  I  do  not  think  the  sea  air  good  for  so  purely  a  fresh- 
water fish  as  the  carp,  as  it  is  too  much  charged  with  salt ;  the  salt 
forms  a  sort  of  incrustation,  during  foggy  weather,  on  the  beard  and 
woolen  clothing  when  exposed  on  deck  for  any  length  of  time.  Fresh 
water  should  be  used  in  order  to  counteract  the  evil  influences  of  sea  air. 
Fresh  water  and  ice  should  be  at  hand  in  large  quantities.  If  I  conld 
have  obtained  a  sufficient  quantity  of  fi'esh  water,  which  would  have 
enabled  me  to  fill  up  the  barrels  daily,  I  am  })ositive  the  death  rate 
among  the  fish  under  my  charge  would  have  been  correspondingly  light. 
Ice  is  also  absolutely  necessary  to  keep  the  temperature  below  6  degrees 
Beaum.  (45^  Fahr.).  Pumping  air  is  also  very  good,  as  it  carries  the  air 
below  the  surface  and  produces  a  circulation  at  the  bottom  of  the  barrels. 
Whenever  the  fish  (on  this  trip)  were  suffering  for  want  of  air,  and  gasp- 
ing, I  immediately  employed  the  air-pump,  and  the  fish  would  go  quietiy 
to  the  bottom  of  the  barrels,  which,  in  my  opinion,  is  a  fkvorable  sign. 
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While  too  high  an  estimate  cannot  well  be  placed  upon  the  beneficial 
results  of  the  air-pump,  I  cannot  close  without  reiterating  my  former 
expressions  in  favor  of  the  two  principal  accessories  to  the  sncoessfiil 
transportation  of  carp,  namely,  ^e^A  water  and  ice. 

As  it  is  impossible  for  one  man  to  fill  up  and  handle  the  barrels  dur- 
ing the  voyage,  the  assistance  of  the  captain  and  crew  is  often  necessary, 
and  in  this  connection  I  cannot  speak  too  highly  of  Captain  Froboes, 
the  first  officer  of  the  Lessing,  who  manifested  great  interest  in  tiie 
enterprise  and  rendered  invaluable  assistance.  I  have  also  to  thank  my 
zealous  assistant,  Mr.  Ernst  Behre. 
Very  respectfully, 

Dr.  otto  FINSCH. 

Washington,  D.  C,  May  16, 1879. 
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By  Mr.  £CKARI>T-Lt)BBIKCHEN.* 


[From  Circtdar  No.  1, 1880,  of  the  Deutsche  FUdkerei-Verein,  Berlin,  Febraary  12, 1880.  ] 

As  experiments  continued  for  several  years  have  fully  proved  that  it 
is  x>os8ible  to  ship  embryonized  carp-eggs  and  young  carp  a  long  dis- 
tance,  I  must  draw  attention  to  the  transportation  of  carp-eggs  and  of 
carp  7  to  14  days  old. 

There  is  not  another  pond-fish  which  can  utilize  the  food  contained  in 
the  water  to  so  high  a  degree  as  the  carp. 

Unfortunately,  it  has  hitherto  been  impossible  to  raise  the  carp  indus- 
try to  the  place  which  properly  belongs  to  it  in  our  system  of  economy^ 
chiefly  because  it  was  not  possible  to  obtain  the  necessary  supply  of 
carp-eggs  and  young  carp,  which  were  in  great  demand,  and  therefore 
fetched  a  high  price.  This  evil  may  be  remedied  by  the  most  recent  in- 
vestigations of  our  pisciculturists,  which  have  fully  established  the  pos- 
sibility and  practicabiUty  of  successfully  shipping  carp-eggs  and  young 
carp.  By  their  nature  the  carp-eggs  are  not  at  all  suited  for  transporta- 
tion. Their  shell  is  very  tender  and  easily  broken,  and,  moreover,  these 
eggs  are  hatched  five  to  ten  days  after  impregnation  if  the  temperature 
is  -I-  2(P  to  150  B^4iumur,  and  the  sun  shines  brightly.  A  special  method 
must  therefore  be  employed.  Although  this  method  is  undoubtedly 
open  to  many  improvements,  I  have  felt  encouraged  to  send  embryonized 
carp-eggs  to  America,  and  hope  that  most  of  them  will  arrive  in  a  healthy 
condition. 

I  am  prepared  to  gather  the  naturally  impregnated  carp-eggs  clinging 
to  plants  or  pieces  of  wood,  to  estimate  their  number,  and  to  send  them 
away  in  specially-prepared  boxes. 

As  the  embryo  of  the  caq)  and  the  young  fish  itself  develop  with 
remarkable  rapidity,  it  will  be  necessary,  immediately  after  their  arrival 
at  the  place  of  destination,  to  take  out  the  inner  box,  and,  without  open- 
ing it,  to  place  it  in  the  water  in  which  the  young  fish  shall  be  hatched, 
and  then  to  open  the  box  after  it  has  been  in  the  water  for  at  least  an 
hour.  The  contents  of  the  box  should  then  be  emptied  at  once  into  a  flat 
box  measuring  about  1  to  2  cubic  meters,  having  two  openings  covered 
w'th  wire-gauze,  and  placed  in  the  same  pond.  Here  the  eggs  should 
remain  until  the  young  fish  slip  out.    GThe  grates  should  be  of  iron  wire, 

*  Hbbr  R1TTBRGUT8DE8ITZER  £cKAiiDT-Lt)BBiNCHE27 :  **Baichi  Uber  Karpfenvcrmeh- 
rtmflf."— [TranHlated  by  Herman  Jacobson.]  ^y- 
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six  vacant  spaces  or  holes  to  an  inch^  so  as  to  prevent  injorions  aquatic 
insects  from  entering.  A  grate  of  this  kind  will  allow  the  young  carp  to 
swim  through  freely ;  and  this  is  really  an  essential  condition  of  thdr 
well-being,  as  immediately  on  being  hatched  they  seek  the  open  water 
and  spread  over  the  whole  i)ond. 

After  a  stay  of  four  weeks,  the  young  carp  can  be  transplanted,  bat 
it  is  not  absolutely  necessary  to  do  this  before  autumn  or  the  following 
spring. 

If  lakes  and  rivers  are  to  be  directly  stocked  with  young  csurp,  select 
a  quiet  shore,  with  plenty  of  floating  grass  and  other  aquatic  plants,  if 
possible  on  the  north  side,  so  it  gets  the  full  benefit  of  the  noonday  sun. 
The  young  fish  will  then,  soon  after  having  been  placed  in  the  water, 
scatter  all  over  the  pond,  and  soon  make  themselves  acquainted  with 
its  natural  conditions  and  with  the  enemies  contained  in  it. 

There  is  no  doubt  that  it  will  be  of  great  advantage  to  permanently 
stock  our  lakes  and  rivers  with  young  carp,  especially  as  carp  raised  in 
lakes  and  rivers  have  a  much  finer  flavor  than  i)ond  carp,  and  as  this 
seems  to  be  the  only  way  to  raise  those  large  and  beautiful  carp,  weigh* 
ing  20  to  50  pounds,  which  are  the  beau  ideal  of  a  carp. 

Proprietors  of  lakes,  and  even  those  who  have  rented  lakes,  should 
stock  their  waters  with  large  masses  of  young  carp ;  and  with  r^;ard 
to  public  waters  the  same  should  be  done  by  associations. 

JEmbryonized  carp-eggs  can  be  bought  here  at  2  mark  =  57.6  cents  per 
1,000,  and  in  quantities  exceeding  5,000,  at  23.8  cents  per  1,000. 

Young  carp  (7  to  14  days  old)  are  sold  at  10  mark  =  $2.38  iper  1,000, 
in  quantities  exceeding  10,000  at  $1.19  per  1,000  exclusive  of  x>acking 
and  freight  to  the  railroad,  which,  however,  is  no  very  great  expense. 
Boxes,  vessels,  &c.,  should  be  immediately  returned  at  the  expense  of 
the  sender.    Orders  are  taken  till  May  1, 1880. 

As  regards  the  size  which  carp  should  reach  in  lakes,  I  take  the  lib- 
erty of  giving  a  correct  copy  of  the  following  letter  received  by  me  some 
years  ago : 

Sabrod,  September  6, 1877. 

Mr.  R.  ECKARDT-LiJBBINCHBN: 

Dear  Sir  :  In  answer  to  your  favor  of  the  29th  August,  asking  for 
information  concerning  large  carp,  I  send  you  all  the  information  I 
possess. 

My  fether  had,  from  1830  to  1840,  rented  the  Swan  Lake,  and  although 
the  rent  was  not  very  high,  the  fisheries  in  this  lake  did  not  pay  very 
well,  because  its  bottom  is  too  uneven,  and  because  it  contains  some 
veiy  deep  places  where  fishing  apparatus  cannot  reach.  At  that  time, 
and  perhaps  even  now,  the  lake  contained  magnificent  carp,  bleie  or 
bream  {Abramis  brama)  weighing  16  to  22  pounds,  and  perch  weighing 
i  pound.  During  the  common  fishing  season  no  carp  at  all  were  caught, 
but  only  during  the  spawning  period.  In  warm,  sultry  weather  the 
carp  came  up  to  the  surface  and  could  be  caught  with  great  cauti<m. 
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Thus  our  old  fisherman,  Lucas,  who  is  still  living,  in  one  year  only 
caught  two  carp,  the  larger  of  the  two  weighing  75  pounds.  In  the  fol- 
lowing year  I  visited  the  lake,  and,  as  far  as  I  remember,  caught  about 
40  carp,  several  of  which  weighed  40  to  50  pounds. 

The  grandfather  of  the  present  Count  von  der  Schulenburg,  who  was 
then  living  at  Lieberose,  told  my  father  that  in  a  conversation  with  the 
D  like  of  Dessan  the  duke  had  praised  his  large  sturgeons  and  my  father  his 
large  carp.  My  father  thereupon  presented  the  count  with  a  large  carp, 
which  was  placed  in  a  lake  near  lamlitz,  where  it  remained  till  autumn. 
Meanwhile  the  count  had  had  a  little  wagon  made  containing  a  recepta- 
cle suited  to  the  size  of  the  carp,  and  Mr.  Brunsch,  locksmith,  and  Mr. 
Brann,  shoemaker,  both  citizens  of  Lieberose,  were  detailed  to  transport 
the  carp  to  Dessau.  Both  these  good  people  were  anxious  to  earn  a 
little  extra  money,  and  during  their  journey  exhibited  the  carp  for 
money  in  several  towns.  This  of  course  caused  a  delay,  and  when  the 
carp  reached  Dessau  it  was  dead,  but  still  fresh  enough  to  be  cooked 
and  placed  on  the  ducal  table.  Its  bones  were  so  large  that  the  guests 
took  them  home  as  curiosities. 

I  do  not  remember  how  long  the  journey  lasted,  nor  in  what  year  it 
occurred,  but  it  must  have  been  about  the  middle  of  the  third  decade  of 
the  present  century,  for  from  1830  to  1833  I  attended  the  coUege  at 
GUben,  was  in  the  same  class  with  your  brother  Oswald,  and  afterwai'ds 
staid  with  my  father  till  the  end  of  September,  1833.  A  few  years 
later  I  visited  the  Swan  Lake  and  caught  the  above-mentioned  carp.  A 
year  previous  the  extraordinarily  large  carp  had  been  caught. 

I  was  glad  to  see  that  you  take  an  interest  in  these  matters,  and  have 
therefore  cheerfully  furnished  the  desired  information. 

I  have  also  a  number  of  years  ago  read  an  old  chronicle  giving -a  de- 
scription of  the  origin  of  the  Schwielsch  Lake,  and  of  its  former  location. 
Let  me  know  whether  this  would  interest  you. 
BespectfuUy,  yours, 

W.  REIGLITZ. 

The  Swan  Lake,  located  in  the  county  of  Lttbben,  district  of  Frank- 
furt-on-the-Oder,  measures  about  150  hectares.  Towards  the  end  of 
winter  it  receives  a  great  deal  of  excellent  fish-food  in  the  thaw  and  rain- 
water coming  from  large  meadows.  The  fish  found  in  this  lake  conse- 
quently grow  very  rapidly,  and  have  a  most  delicious  flavor. 

In  1865  I  have,  during  the  ice-fisheries  in  this  lake,  seen  18  carp 
weighing  from  25  to  40  jiounds  each,  and  bleie  or  bream  weighing  up- 
wards of  20  pounds.  All  these  large  fish  had  a  particularly  beautiful 
shape. 

In  my  own  and  rented  lakes  I  myself  have  caught  carp  weighing  from 
25  to  27  pounds,  which,  judging  from  their  scales,  must  have  been  about 
thirty  years  old. 

Carp-culture  needs  no  better  recommendation. 

S.  Miss.  59 i3  ^         T 
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By  Directoh  HaackJ 


[From  circular  Ko.  1,  1880,  of  tlie  DeiiUche  Fiacherei-Vereinj  Berlin,  Pebmary  12, 1880.] 

It  is  a  fact  often  deplored  by  tbe  friends  of  fisheries  and  piscicaltare 
that  the  finest  of  our  streams,  the  beautiful  mountain  brooks,  which, 
clear  as  crystal,  merrily  leap  firom  rock,  to  rock,  are,iTom  year  to  year, 
less  and  less  suited  to  fulfill  their  original  purpose,  viz,  to  form  tbe 
habitation  of  fish  and  other  aquatic  animals. 

The  water  of  most  of  our  mountain  streams  in  these  days  only  serves 
as  the  motive  power  of  turbines,  as  the  means  for  wia^shing  cotton  goods, 
bleached  with  chlorine,  as  the  purifier  of  printed  cotton  goods  after  hav- 
ing been  treated  with  phosphoric  or  hydrochloric  acids,  as  the  receptacle 
for  all  sorts  of  chemicals  from  dye-works  and  chemical  establishments; 
in  fact,  it  serves  for  everything  imaginable,  with  the  exception  of  its 
original  x)urpose,  viz,  to  be  the  habitation  of  fish. 

Wherever  any  water-power  c^n  be  discovered  we  shall  soon  find  a  dam 
by  which  the  whole  brook  or  river  is  hemmed  and  its  water  led  into  some 
channel  where  it  serves  some  industry.  The  manufacturer,  of  course, 
does  not  care  whether  there  is  enough  water  left  in  the  river  to  allow 
fish  to  live  and  flourish.  All  this  is  very  much  to  be  deplored,  but  in  most 
cases  it  can  scarcely  be  changed ;  for  a  factory  employing  hundreds  of 
men  and  putting  millions  of  money  into  circulation  certainly  does  more 
for  the  general  good  of  mankind  than  a  few  trout  or  salmon. 

Even  tbe  most  enthusiastic  friend  of  fish  and  the  fisheries  will  have  to 
£armiliarize  himself  with  the  idea  that  in  course  of  time  our  small  mount- 
ain streams  will  contain  but  few  or  no  fish,  simply  because  the  large 
factories  have  driven  them  away.  If,  consequently,  we  do  not  wish  to 
lose  entirely  the  highly  esteemed  inhabitants  of  our  mountain  streams, 
the  trout  and  similar  fish,  ways  and  means  will  have  to  be  found  to  pre- 
serve these  fish.  This  may  be  done  by  raising  salmonoids  in  inclosed 
waters. 

Besides  the  brook- trout,  the  lake-trout  and  the  saibling  are  particularly 
suited  for  raising  in  inclosed  waters;  but  all  these  fish  are  excelled  by 
the  bastards  of  trout  and  saibling.  Such  bastards  outgrow  the  fish  of 
a  pure  breed  very  considerably  even  when  they  are  raised  under  exactly 
the  same  conditions.  Besides  rapid  growth,  such  bastards  possess 
another  advantage  in  their  exceedingly^  delicate  flavor,  combining  the 
excellence  of  the  saibling  with  the  peculiar  flavor  of  the  trout.    I  must, 

*  Herr  Direktor  Haack  :  ^ *  Einiges  Uher  die  Zuckt  der  Salnwniden  in  geschlassenen  RdU" 
fiwji."— [Trausl^ted  by  Herman  Jacorson.]  ^^ 
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therefore,  consider  the  bastard  of  saibling  and  trout  as  the  most  suitable 
iish  for  raising  in  ponds. 

Our  beautiful  aesche  or  grayling  (Sahno  thymalhis)  is  unfortonatelv 
not  suited  for  raising  in  ponds,  principally  because  it  is  confined  to  insect 
food.  This  is  all  the  more  to  be  deplored,  as  this  fish  is  particularly 
sensitive  to  the  impurities  of  the  water. 

The  huchen  {Salmo  hucho)^  on  account  of  its  great  voracity  and  be- 
cause it  never  eats  anything  that  is  dead,  is  only  suited  for  raising  in 
ponds  where  there  are  large  numbers  of  small  and  otherwise  worthier 
fish. 

The  experiments  in  raising  the  finer  species  of  Coregonus,  e.  g.y  the  Core- 
gonus  marana  and  the  Coregonus  Wartmanniy  in  ponds  are  of  too  recent  a 
date  to  x)ronounce  an  opinion  upon  them.  But  so  far  these  experiments 
have  been  encouraging. 

The  only  salmonoid  which  has  been  raised  in  ponds  for  any  length  of 
time  is  the  trout.  Thus  the  trout-ponds  near  the  Wolfsbnmuen  at 
Heidelberg  are  widely  known,  as  are  also  the  trout-ponds  of  several  fish 
dealers,  e.  ^.,  those  of  Peter  Haenleiu,  at  Mombach,  near  Mayence,  of  Mr. 
Leyfried,  and  Helmstatter  Brothers,  near  Wiirzburg. 

Trout  are  not  raked  in  any  of  these  ponds,  but  merely  fattened.  The 
dealers  buy,  often  at  a  great  distance,  young  trout  measuring  5  to  6 
inches  in  length,  which  have  been  caught  in  brooks,  and  place  them  in 
their  ponds.  Here  they  are  sorted  according  to  years  and  fed  with  the 
worthless  cyprinoids  which  are  caught  in  large  numbers  in  the  Keckar, 
the  Ehine,  and  the  Main.  In  Heidelberg  and  Wiirzburg  these  food-fish 
are  generally  placed  in  the  i)onds  alive,  but  in  Mayeuce  they  are  only 
put  in  dead.  The  former  method  of  feeding  is  more  convenient  and  may 
especially  be  recommended  in  small  ponds  where  the  trout  have  not  to 
hunt  far  for  their  food.  The  method  of  feeding  with  dead  fish  adopts 
in  Mombach,  near  Mayence,  is  better  calculated  to  fatten  the  trout. 

The  food-fish  are  kept  at  Mayence  in  a  live  condition,  and  are  ev^y 
day  at  a  certain  time  taken  to  the  neighboring  village  of  Mombach, 
where  the  trout  get  them  dead  but  entirely  fresh.  Great  care  is  taken 
that  the  trout  leave  no  remnants,  and  the  excrements  and  scales  of  the 
food-fish  are  carefully  removed  every  day. 

In  all  the  places  which  have  been  mentioned  the  quantity  of  spring 
water  used  for  feeding  the  ponds  is  comparatively  small ;  nowhere  is  it 
more  than  can  be  conveyed  by  a  pipe  measuring  about  three  and  a 
quarter  inches  in  width.  '  At  the  Wolfsbrunnen,  near  Heidelberg,  the 
quantity  of  water  used  for  feeding  the  trout-ponds  was  larger,  but  since 
most  of  the  water  is  used  by  the  city  water- works,  the  ponds  have  to 
manage  with  less  water. 

In  Wiirzburg  and  Mayence  the  trout-ponds  are  quite  small,  properly 
si)eaking,  only  large  tanks  made  of  wood  and  cemented,  which  may  be 
laid  dry  and  cleaned  at  any  time. 

The  Heidelberg  ponds  are  much  larger,  and  are,  as  far  aa  I  know, 
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only  cleaned  oncf  a  year,  late  in  autumn.  Special  care  is  taken  to  re- 
move the  leaves  wliich  during  summer  and  autumn  are  blown  into  the 
ponds.  These  leaves  thoroughly  soaked  with  water  sink  to  the  bottom 
of  the  pond  and  form  the  principal  breeding  place  of  the  hurtful  small 
leeches,  which,  if  once  settled  in  a  pond,  can  scarcely  be  exterminattHi. 

A  fish-dealer  in  Frankfort-on-the-Main  fattens  the  troutin  astill  simpler 
manner.  As  there  is  not  sufficient  spring-water  in  Frankfort  for  feed- 
ing the  trout-ponds,  Schauermann  Brothers,  of  that  city,  have  large 
floating  boxes  in  the  Main,  which  are  used  as  trout-ponds.  In  autumn, 
when  the  water  of  the  Main  has  sufficiently  cooled  off',  medium  sized 
trout  caught  in  brooks  are  placed  in  these  bo^es  and  are  amply  fed  with 
live  fish.  The  trout  can,  of  course,  only  remain  in  these  boxes  till  the 
beginning  of  summer,  but  by  that  time  their  weight  has  been  doubled 
or  trebled. 

The  most  interesting  method  of  fattening  fish  is  undoubtedly  that  of 
Mr.  Kuff*er,  superintendent  of  the  royal  fisheries  at  Munich.  It  is 
really  a  pleasure  to  see  how  this  IS^estor  of  pisciculturists  manages  his 
establishnrent.  Partly  in  small  stone  troughs  and  partly  in  small  i)onds 
trout  may  be  seen  by  the  hundred  weight,  not  only  alongside  of  each 
other,  but  in  a  literal  sense  above  each  other.  In  some  of  the  stone 
troughs  there  are  certainly  more  trout  than  watery  but  not  only  trout, 
but  the  magnificent  saibling  of  the  Schlier  Lake,  large  Salmo  hucho, 
enormous  numbers  of  splendid  eels  from  Italy,  and,  above  everything 
else,  hundreds  of  thousands  of  the  finest  crawfish  are  here  gathered 
within  a  narrow  spjice  and  enjoy  the  most  careful  treatment. 

Mr.  Kuff'er's  establishment  is  highly  favored  by  its  natural  location 
and  by  the  peculiarity  of  the  Munich  fish-trade.  Powerful  springs  rise 
from  the  two  so-called  ^*  ports''  in  the  almost  perpendicular  wall  of  rocks 
forming  one  side  of  the  court-yard.  Summer  and  winter  these  springs 
flow  from  the  rock  with  the  same  strength,  the  same  temperature,  and 
with  ever  clear  and  sparkling  water;  and  thus  it  becomes  possible  to 
keep  such  large  numbers  of  trout  and  other  fish  within  such  a  small 
space. 

In  one  court  water  from  the  river  Isar  can  be  brought  in  for  the  spec- 
ial benefit  of  the  cyprinoids ;  and  the  expeiience  of  many  years  has 
convinced  Mr.  Kuffer  that  this  mixed  water  is  absolutely  necessaiy  to 
acclimatize  the  saibling  which  have  been  imported  from  the  Schlier  Lake. 
If  these  fish  were  immediately  put  into  pure  spring-water  they  would 
soon  suffer  from  the  byssus  and  would  die. 

The  peculiarity  of  the  Munich  fish-trade  greatly  favors  this  method 
of  keeping  fish,  as  nearly  every  one  buys  his  fish  after  the  scales  have 
been  taken  off  and  after  they  have  been  cleaned.  In  this  manner  Mr. 
Kuffer  obtains  a  great  quantity  of  entrails,  and  especially  roe,  of  which 
all  fish  are  very  fond. 

The  trout  and  the  Salmo  hucho  are  not  only  fed  with  fish-entrails,  &c., 
but  also  with  live  cyprinoids.    It  is  very  interesting  to  observe  the  great 
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economy  with  which  Mr,  Kuffer manages  his  establishment.  Absolutely 
nothing  is  lost.  Dead  fish  and  remains  of  fish  which  are  refosed  by  the 
txout  are  given  to  the  crawfish,  which  besides  this  receive  a  great  deal 
ot*  vegetable  food,  especially  corn  soaked  in  water. 

Mr.  Kuffer  knows  nearly  every  one  of  his  fish,  certainly  all  the  larger 
ones.  Some  especially  large  and  beautiful  specimens  of  Salmo  hucho 
and  of  trout  have  been  in  Mr.  Kuffer's  care  for  a  number  of  years.  Pstf- 
ticular  attention  is  of  course  paid  to  the  female  trout,  the  egg-producers, 
as  the  sale  of  eggs  in  the  various  stages  of  development  forms  no  in- 
considerable source  of  income.  It  is  interesting  to  see  how  carefully 
Mr.  Kuffer  treats  his  fish.  As  soon  as  any  one  has  the  least  sore  place 
or  shows  the  slightest  trace  of  byssus,  as  soon  as  a  fish  does  not  swim 
about  with  its  accustomed  liveliness,  it  is  taken  out  of  the  larger  pond 
or  tank  and  placed  in  a  special  department.  Here  it  is  kept  until  it  has 
entirely  recovered,  or,  as  is  mostly  the  case,  it  is  as  soon  as  possible  util- 
ized in  the  most  profitable  manner.  Epidemics  which  are  so  frequent 
in  other  piscicultural  establishments  have  never  occurred  in  Mr.  Kuf- 
fer's  establishment,  probably  because  they  are  checked  in  the  bud  by 
immediately  removing  diseased  fish. 

The  crawfish  epidemic,  which  is  constantly  advancing  further  east, 
has  made  some  ravages  in  Mr.  Kuffer's  establishment. 

As  regards  the  treatment  of  fully-matured  trout,  Mr.  Kuffer  stands 
without  a  rival. 

Pisciculture  proper,  i.  e.y  the  raising  of  food-fish  firom  impregnated  eggs, 
is  not  carried  on  to  any  extent  in  Mr.  Kuffer's  establishment.  There  is 
too  little  room  and  too  little  time  for  this. 

Eegarding  those  establishments  in  which  food-fish  are  raised  from  im- 
pregnated eggs,  I  cannot  report  as  favorably  as  on  those  establishments 
wher^  fish  are  merely  fattened. 

The  reasons  why  most  of  our  piscicultural  establishments  proper  do  not 
flourish  are  manifold.  The  <5hief  cause,  however,  has  been  carelessness 
in  the  selection  of  a  location.  And  where  the  location  and  the  condi- 
tion of  the  water  were  favorable,  it  was  often  impossible  to  procure  suit- 
able food  in  sufiicient  quantities,  at  any  rate  at  a  reasonable  price. 

A  beginner  in  pisciculture  is  generally  mistaken  as  regards  the  quan- 
tity of  food  required,  thinking  that  it  is  sufficient  to  let  a  proper  quan- 
tity of  water  flow  through  his  ponds,  but  forgetting  that  fish  live  in 
the  T^ater  but  not  by  the  water. 

Principally  owing  to  this  question  of  feeding  the  fish,  most  attempts  to 
raise  trout  in  small  ponds  have  remained  experiments. 

I  also  know  establishments  whose  location  enables  them  to  prociu^  at 
all  times  a  sufficient  quantity  of  food,  but  whose  supply  of  water  is  not 
sufficient. 

The  largest  and  most  successful  establishment  for  raising  sahnonoids 
is  undoubtedly  the  one  belonging  to  the  Klein  Brothers,  at  Illhausem, 
in  Alsace.    During  a  period  of  four  years  a  quantity  of  trout  bad  been 
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raised  in  this  establishment,  valned  at  150,000  firancs.  This  flourishing 
establishment  has  unfortunately  been  totally  inundated  and  partly  de- 
stroyed by  the  freshets  in  the  Rhine  and  the  HI  during  the  year  1874. 
Nearly  all  the  trout  were  lost,  and  since  that  year  this  establishment  has 
not  been  in  operation. 

Besides  the  natural  food  which  the  HI  supplied  in  considerable  quan- 
tities, horseflesh  was  exclusively  used  for  feeding  the  fish.  The  horses 
which  were  slaughtered  were  always  carefully  examined  by  veterinary 
surgeons,  and  the  flesh  was  fed  to  the  fish  in  accordance  with  their  size ; 
the  larger  ones  got  it  chopped  up  in  small  pieces,  and  the  young  fish, 
ground  fine.  Two  horses  were  generally  used  every  week.  As  skin  and 
bones  were  profitably  sold,  the  horseflesh  generally  cost  the  establish- 
ment 3  to  4  cents  per  kilogram,  and  often  much  less.' 

The  establishment  over  which  I  preside,  during  the  first  years  was  very 
successful  in  the  raising  of  trout,  and  I  used  horseflesh  exclusively  for 
food.  It  was  salted  and  came  packed  in  barrels  tcom  Mulhausen,  in  Alsace* 
It  was  the  very  best  meat,  free  firom  sinews  and  bones,  and  cost  me,  in- 
cluding cost  of  transportation,  4  to  6  cents  per  kilogram.  I  kept  a  very 
careful  account  of  my  expenses  for  food,  and  found  that  it  cost  me  from 
50  cents  to  73  cents  to  raise  1  kilogram  of  trout.  Considering  that  trout 
sell  at  $1.25  to  $1.50  per  kilogram,  my  profit  was  considerable.  In  this 
calculation,  however,  I  have  taken  no  account  of  the  natural  food  which 
the  trout  find  in  the  larger  ponds  containing  aquatic  plants.  By  this 
method  of  feeding,  some  trout  weighed  2 J  to  3  i)ounds  when  two  and  a 
half  years  old.  Unfortunately  1  had  to  give  up  this  method,  as^  doubt- 
less owing  to  some  infected  meat,  an  epidemic  broke  out  among  my  trout 
and  carried  off  every  one  of  them. 

There  can  be  no  doubt  that  the  epidemic  was  caused  by  infected  meat, 
since  it  broke  out  on  the  same  day  in  all  my  ponds,  many  of  which  had 
no  connection  whatever  with  each  other.  Not  only  the  larger  fish,  but 
also  those  which  were  only  a  few  months  old,  in  fact,  all  my  salmonoids, 
died  in  one  day. 

For  several  reasons  I  could  not  buy  the  horses  alive  and  have  them 
examined  and  slaughtered  at  my  establishment,  and  I  was  consequently 
obliged  to  give  up  this  method  of  feeding  fish.  I  must  say  that  I  have 
not  obtained  a  similar  success  with  any  other  food. 

I  am  told  that  the  establishments  at  Aubach  and  Baitzenburg  are 
worked  on  the  same  principle,  though  I  do  not  know  with  what  success. 

In  raising  saibling  in  small  ponds,  the  greatest  success  in  Germany 
has  been  obtained  by  Mr.  Wieninger^  at  Teisendorf,  in  Upper  Bavaria. 
Here  may  be  seen  within  a  small  space  many  thousands  of  great  and 
small  saibling,  all  raised  from  the  egg. 

It  is  truly  astonishing  that  so  large  a  number  of  fine  fish  can  be  raised 
with  so  little  change  of  water.  I  must  warmly,  recommend  this  estab- 
lishment to  all  persons  interested  in  pisciculture. 

The  establishment  at  Hellbrunn,  near  Salzburg,  is  also  very  suc(>es8- 
ful  in  raising  saibling. 
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Both  these  establishments  use  horseflesh  as  food,  but  as  nearly  the 
whole  population  of  these  poor  mountain  regions  lives  on  horseflesh,  it 
is  more  expensive  than  in  most  other  places,  and  the  profit  is  conse- 
quently not  as  large. 

Although  the  price  of  fish  is  high  in  those  parts,  saibUng  fed  in  this 
manner  fetch  a  higher  price  than  those  caught  in  the  lakes. 

These  establishments  are,  nevertheless,  very  instructive,  for  they  prove 
the  possibility  of  raising  large  quantities  of  salmonoids  within  a  narrow 
space,  and  of  raising  fish  from  impregnated  eggs  till  they  are  fit  for  the 
jnarket. 

As  very  little  capital  is  required  for  starting  such  establishments, 
they  would  certainly  be  a  source  of  profit  if  a  less  expensive  article  of 
food  could  be  found,  or  if  they  could  be  started  in  places  where  horse- 
flesh is  cheaper. 

Saibling  are  also  raised  in  numerous  private  establishments  in  Austria 
and  Bavaria,  which  are  all  more  or  less  successfuL 

This  fine  fish  certainly  deserves  the  great  care  which  it  enjoys  in  many 
places. 

In  the  following  I  shall  give  my  views  regarding  the  raising  of  sal- 
monoids  in  inclosed  waters. 

Before  spending  any  money  in  starting  a  piscicultural  establishment, 
a  man  ought  to  inform  hipiself  as  accurately  as  possible  regarding  the 
water  which  will  be  at  his  command.  He  must  know  the  average  quan- 
tity of  water,  counting  in  the  dry  season ;  he  must  know  the  tempera- 
ture of  the  water  during  the  greatest  heat  and  the  greatest  cold,  and 
also  the  exact  nature  of  its  fall  on  the  territory  in  question. 

Every  beginner  should  also  not  only  inform  himself  theoretically,  but 
practically,  and  this  object  will  best  be  attained  by  visiting  some  prom- 
inent piscicultural  establishments.  The  best  season  of  the  year  for  such 
visits  is  in  March  and  April,  because  in  well-regulated  establishments 
everything  of  importance  can  then  be  seen  to  the  greatest  advantage. 
Although  such  hints  seem  almost  superfluous,  they  are  nevertheless 
much  needed. 

Large  piscicultural  establishments  have  been  started  by  men  who 
possessed  little  practical  and  no  theoretical  knowledge.  People  will 
begin,  not  with  5,000  to  10,000  trout  eggs,  but  with  hundreds  of  thou- 
sands, yea,  millions  of  eggs,  in  the  hope  that  large  profits  will  qaickly 
be  realized.  If— a«  will  generally  be  the  case — these  profits  do  not 
come ;  if,  on  the  contrary,  failure  is  succeeded  by  failure,  the  whole 
cause  is  condemned,  and  we  often  hear  it  said:  "So-and-so  has  also 
commenced  to  raise  trout,  but  of  course  nothing  came  of  it!  Pisci- 
culture is  a  delusion!'' 

It  is  just  as  difficult  to  make  millions  of  money  in  pisciculture  as  in 
anything  else.  An  intelligent,  thrifty,  and,  above  everything,  persever- 
inir  iiud  hard-working  man,  will  always  realize  some  profits  from  this  as 
yet  comparatively  litfle  known  industry,  especially  as  long  as  there  is 


Digitized  by  VjOOQlC 


HAACK — PRAISING   SALMONOIDS   IN   INCLOSED   WATERS.      681 

not  much  competition.  But  he  who  thinks  that  pisciculture  wil:  in  a 
short  time  make  him  a  rich  man  had  better  engage  in  any  other  occu- 
pation, for  there  is  scarcely  any  branch  of  human  industry  which  re- 
quires such  constant  personal  attention  and  work  as  pisciculture! 

But  my  zeal  for  a  good  cause  has  led  me  too  far  from  my  subject. 

If  a  locality  does  not  offer  a  sufficiently  large  quantity  of  water ;  if 
there  is  little  or  no  fall ;  if  there  is  no  absolute  safety  from  fireshets,  no 
extensive  establishment  should  be  started,  but  a  more  favorable  place 
should  be  selected,  even  if  the  first  expense  be  greater. 

By  carefully  ascertaining  the  temperature  of  the  water  both  during 
winter  and  summer,  the  pisciculturist  will  know  what  salmonoids  he  will 
be  able  to  raise. 

Saibling  can  only  be  raised  in  places  where  the  water,  even  during 
the  hottest  season,  does  not  reach  a  temperature  higher  than  +  14^ 
Reaumur  {64P  Fahr.).  A  higher  temperature,  even  if  the  water  is  changed 
frequently  (63.5(P  Fahr.),  will  kill  all  the  fish. 

I  am  not  able  at  the  present  time  to  say  exactly  what  degree  of  tem- 
perature the  bastard  of  trout  and  saibling  can  stand,  as  I  have  not 
yet  concluded  my  observations  on  this  subject.  But  as  regards  trout — 
both  brook  and  lake  trout — ^I  am  prepared  to  say  that  they  can  stand  a 
much  higher  degree  of  temx)erature  than  is  generally  supposed.  If  the 
change  of  water  does  not  take  place  too  slowly,  trout  can  live  in  any 
river- water.  I  have  already  observed  that  the  temperature  in  ponds 
has  reached  22o  to  23°  E^aumur  (81o  to  84^  Fahr.)  without  causing  the 
slightest  disadvantage  to  the  trout.  During  a  high  temperature  the 
change  of  water  must  of  course  be  frequent  and  rapid.  If  the  tempera- 
ture is  very  high  the  trout  is  not  quite  as  voracious  as  otherwise,  but 
does  not  suffer  in  any  way. 

I  must  in  this  connection  mention  the  following  fact : 

During  last  summer  I  ascertained,  by  numerous  and  accurate  observa- 
tions, that  our  German  trout  can  stand  a  much  higher  degree  of  temper- 
ature than  the  American  Salmo  guinnaty  which  had  been  so  highly 
recommended  to  us  on  account  of  its  power  of  resistance  to  warmth. 
In  three  of  my  ponds  the  infiux  of  Rhine- water  suddenly  ceased  during 
the  hottest  part  of  summer,  because  the  Rhine-Rhone  canal  was  laid 
dry.  In  consequence,  all  my  California  salmon  died  in  a  verj'  short  time, 
while  nearly  all  my  German  brook  and  lake  trout  remained  alive. 

The  beginner  in  pisciculture  will  see  from  the  above  what  kinds  of 
salmonoids  it  will  be  most  profitable  to  raise. 

It  is  not  the  object  of  the  present  brief  treatise  to  give  exact  rules  for 
raising  the  various  salmonoids  from  the  earliest  stage  of  their  develop- 
ment, as  this  would  require  more  space  than  is  offered  by  the  circulars. 
I  must,  therefore,  confine  myself  to  a  few  general  hints,  hoping  that  at 
some  future  time  I  may  be.  allowed  to  enter  more  into  details. 

I,  therefore,  begin  with  the  treatment  of  the  young  fish  after  they  have 
lost  the  umbilical  bag,  i.  e.,  have  become  able  to  seek  their  own  food. 
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As  a  general  role  the  work  of  most  piscicalturists  is  done  as  soon  as 
their  yoang  trout  or  salmon  bav^e  lost  the  umbilical  bag,  and  notiiing 
remains  to  be  done  but  to  place  the  young  fish  in  suitable  locations  in 
brooks  and  rivers.  But  the  chief  work  of  him  who  wishes  to  fs^tdu  his 
fish  for  the  market  in  inclosed  waters  only  commences  at  this  point 

There  will  be  a  difference  in  the  method  of  raising  trout  and  saibling. 

According  to  my  experience  the  simplest  and  best  method  for  trout  i« 
to  place  the  young  fish,  as  soon  as  the  umbilical  bag  has  disappeared, 
or,  better  yet,  a  few  days  previous,  in  a  small  artificially-mesuideriD^ 
brook  and  leave  them  there  till  autumn.  This  brook  must  be  so  arranged 
that  the  influx  of  water  can  be  thoroughly  regulated.  In  the  beginning 
the  water  must  flow  in  only  in  small  quantities  and  gradually  increase 
till  the  middle  of  summer,  when  the  influx  can  scarcely  be  strong  enough. 
This  artificial  brook  should,  if  possible,  be  arranged  in  dose  proximity 
to  some  natural  brook,  but  so  that  it  cannot  be  iiyured  by  high  water. 
The  well-closing  grates  at  the  entrance  and  exit  should  be  movable,  so 
that  coarser  grates  can  be  substituted  when  the  fish  grow  larger  and  the 
influx  of  water  is  stronger.  The  most  suitable  material  for  such  grates 
is  a  piece  of  perforated  tin.  It  is  understood  that  such  an  arUfidid 
brook  must  have  artificial  hiding  places  made  of  stones,  broken  pieces 
of  drain  pipe,  boards,  and  suitable  aquatic  plants.  In  this  brook  the 
trout  are  left  till  October  or  November.  If  it  is  of  considerable  extent 
and  not  overcrowded  with  fish,  artificial  food  is  scarcely  needed. 

Before  new  fish  are  placed  in  the  brook  in  autumn  even  the  last  <d 
the  young  fish  must  be  removed.  In  order  to  do  this,  it  is  absolutely 
necessary  to  remove  even  the  last  drop  of  water  from  tiie  brook.  It  is 
better  that  a  few  of  the  one-year  old  trout  should  perish  than  that  a  sin- 
gle one  should  remain.  The  danger  that  a  larger  trout  will  devour  the 
majority  of  the  new  fish  is  of  course  much  greater  in  an  inclosed  thsn 
in  an  open  brook,  as  in  the  latter  there  are  so  many  more  natural  hiding- 
places. 

In  raising  saibling  and  bastards  of  saibling  I  consider  it  necessacy  to 
keep  them  during  the  first  year  in  small,  thoroughly  inclosed  waters, 
and  to  feed  them  with  artificial  food.  All  my  attempts  to  raise  saibling 
in  the  same  manner  as  trout  have  only  yielded  negative  results.  The 
young  saibling  which,  in  those  deep  waters  where  it  is  accustomed  te 
live,  has  never  met  with  an  enemy,  has  completely  forgotten  how  to 
fight  for  its  existence. 

It  is  very  interesting  to  observe  how  different  the  mode  of  life  of  tlw 
trout  is  fix)m  that  of  the  saibling,  even  jfrom  their  earliest  youth  up. 

Young  saibling  are  not  at  all  shy,  and  when  the  inclosure  is  opened 
they  will  not  fly  but  come  quite  close,  while  trout  raised  in  exactly  the 
same  manner  will  nearly  always  remain  shy,  and  certainly  fly  rapidly 
whenever  the  inclosure  is  opened.  It  is  no  rare  occurrence  that  yoang 
trout,  whenever  their  inclosure  is  opened,  shoot  off  with  such  rapidity 
a^'i  to  become  stunned  by  bumping  against  the  sides,  and  even  to  beoome 
fatally  injured. 
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Young  saibliDg,  as  well  as  young  trout,  unless  placed  in  large  artifi- 
cial brooks,  should  at  first  be  fed  exclusively  on  small  crustaceans. 
Although  it  may  in  some  localities  involve  trouble  and  expense  to  pro- 
cure such  living  food,  it  is  everywhere  possible  to  obtain  it.  As  soon  as 
the  young  fish  have  grown  a  little  larger  the  larv»  of  various  kinds  of 
gnats^  which  surely  can  be  obtained  everywhere,  are  a  most  suitable 
food.  Only  after  the  young  fish  have  for  several  weeks  been  exclu- 
sively fed  on  live  food,  artificial  food  should  be  given  to  them.  The  best 
food  for  all  young  sahnonoids  will  under  all  circumstances  be  the  brain 
of  cattle,  ground  fine.  With  a  sharp  brush  the  brain  is  rubbed  two  or 
three  times  through  a  close  wire-sieve,  and  this  sieve  is  then  washed  out 
in  the  artificial  brook  close  to  the  entrance.  In  the  beginning  but  very 
little  should  be  given,  and  all  the  remains  should  be  carefully  removed } 
gradually,  however,, the  quantity  should  be  increased.  As  soon  as  the 
fish  are  a  few  months  old  the  feeding  process  will  gradually  become 
easier,  and  the  brain  should  then  be  rubbed  through  a  coarse  sieve. 
But  rarely  will  any  particle  of  the  brain  &1\  to  the  bottom,  as  the  fish 
will  greedily  devour  it  all.  At  this  period  it  will  be  well  to  vary  the 
food  a  little ;  and  I  can  conscientiously  recommend  raw  meat  of  the 
muscle  part,  for  the  smaller  fish,  of  course  chopped  fine.  Wherever 
there  are  properly  inspected  horse  slaughter-houses  horseflesh  may  be 
used,  which  is  of  course  cheaper ;  but  wherever  you  are  not  absolutely 
certain  of  obtaining  healthy  flesh,  the  more  expensive  beef  should  be 
used.  The  little  trouble  and  expense  should  not  prevent  any  one  from 
giving  the  young  fish  from  time  to  time  worms  chopped  fine,  as  well  as 
the  larvfiB  of  the  phryganids  carefully  removed  from  their  shell,  which 
are  found  in  great  abundance  in  every  water.  The  small  expense  in- 
curred by  thus  varying  the  food  will  be  amply  repaid  by  the  better  con- 
dition of  the  fish. 

The  chief  i)oint  in  feeding  fish  in  inclosed  waters  will  be  to  observe 
the  greatest  cleanliness ;  and  the  basins  should  every  day  be  carefully 
cleaned  of  all  remnants  of  food  and  excrements.  It  will,  therefore,  be 
fbond  advantageous  to  place  the  young  fish  in  elevated  basins,  so  that 
all  remains  of  food  &c.,  can  be  removed  by  means  of  a  gutta-percha 
tube. 

As  long  as  the  fish  are  quite  small  such  a  tube  should  be  furnished 
with  a  fine  sieve.  If  the  basins  are  not  elevated  the  cleaning  must  be 
done  by  means  of  a  pipette. 

The  most  serupulous  care  in  removing  all  remnants  of  food  and  dirt 
from  inclosed  waters  is  absolutely  required  for. raising  salmonoids.  In 
natural  brooks,  which  have  an  abundance  of  aquatic  plants,  the  numer- 
ous small  crustaceans  keep  the  water  sufficiently  clean,  while  in  artificial 
brooks  man  must  be  the  scavenger. 

During  the  first  year  no  food  can  be  too  expensive,  as  the  quantity  of 
food  required  is  not  very  great.  I  have  kept  an  exact  account,  and  even 
when  using  brain,  which  is  the  most  expensive  food,  from  spring  till 


Digitized  by  VjOOQlC 


684       EEPOBT   OF   COMMISSIONER   OF  FISH   AND   FISHERIES. 

autumn  (the  time  when  fish  eat  most),  it  never  cost  me  more  than  .J  to  J 
cent  apiece.  When  fed  in  this  manner  the  fish  had  reached  an  average 
length  of  a  fiuger  j  the  expense  had  therefore  not  ouly  been  amply  re- 
paid, but  the  gain  was  infinitely  larger  than  the  expense.  Sadi  a  young 
saibliug  or  bastard  is  worth  at  least  4  to  5  cents  and  even  more,  for  its 
period  of  growth  is  only  just  commencing.  I  say  advisedly  "  jjeriod  of 
growth,"  for  during  the  first  year  fish  grow  most  rapidly,  comparatively 
speaking.  After  haviog  lost  the  umbihcal  bag  a  trout  weighs  aboat 
0.125  grams ;  and  as  a  trout  when  one  year  old  will,  if  well  fed,  weigli 
20  to  25  and  even  30  grams,  the  original  weight  has  increased  about  200 
fold.  Growing  at  the  same  rate,  a  trout  when  two  years  old  would  weigh 
about  4  or  5  or  even  6  kilograms.  Well-ted  saibliug  are  ready  for  the 
market  when  two  years  old. 

As  soon  as  the  fish  grow  larger  the  question  of  feeding  them  becomes 
more  important;  for  a  larger  quantity  of  food  is  required.  Expenses 
should  now  be  carefully  calculated,  for  otherwise  it  may  happen  that 
artificially -raised  fish  are  twice  and  three  times  as  expensive  as  those 
caught  in  open  waters. 

This  question  of  food  is  really  the  main  question  in  raising  salmonoids 
in  inclosed  waters ;  and  so  far  this  question  has  not  even  been  answered 
approximately. 

As  I  have  already  mentioned,  the  raising  of  salmonoids  will  be  profit- 
able in  such  places  where  small  food-fish,  principally  of  the  Albnmug 
and  Leuciscus  kind,  which  never  grow  large  enough  to  serve  as  food  for 
man,  can  easily  be  obtained.  There  are  a  great  many  such  places,  and 
whenever  all  the  other  conditions  are  favorable  salmonoids  can  be  suc- 
cessfully raised. 

To  feed  the  young  fish  exclusively  with  meat — on  account  of  the  cheap 
price,  it  will  have  to  be  horse-flesh — ^has  many  serious  disadvantages,  and 
I  would  not  advise  any  one  to  introduce  this  method  of  feeding  in  any 
large  piscicultural  establishment. 

Two  years  ago  I  thought  I  had  discovered  the  right  method,  and  com- 
menced to  feed  my  salmonoids  with  herrings.  The  trout  and  saibling 
ravenously  devoured  the  herrings,  which  had  been  soaked  for  twelve 
hours  and  then  chopped  fine.  But  soon  I  discovered  that  great  caution 
had  to  be  used  in  this  method  of  feeding,  because  even  the  cheapest 
herrings  are  very  fat  and  hard  to  digest. 

As  an  occasional  food  I  can  recommend  herrings,  because  at  times 
they  can  be  bought  very  cheap,  and  because  salt  herrings  can  be  kept 
for  years.    You  are  therefore  certain  of  having  food  all  the  year  round. 

It  would  be  advisable  to  make  experiments  with  using  salt-water  fish 
as  food,  because  they  are  at  certain  seasons  of  the  year  che$^  and  to  be 
had  in  great  abundance. 

The  smelt,  e.  ^.,  which  at  times  are  caught  in  large  numbers,  would  cer- 
tainly form  an  excellent  tbod  for  salmonoids.  There  are  other  fresh- 
water fish  besides  the  Albumm  and  Leuciscus  which  might  be  veiy  ac 


Digitized  by  VjOOQlC 


HAACK — RAISING   SALMONOIDS   IN   INCLOSED   WATERS.      685 

Tantageously  used  as  food  for  trout ;  thus,  e.  (/.,  the  crucian  carp,  which 
in  North  Germany  is  found  in  enormous  numbers  in  every  little  pond. 
Such  little  ponds  are,  on  account  of  the  great  fecundity  df  the  crucian,  so 
densely  populated  that  these  fish  became  absolutely  worthless  as  an  arti- 
cle of  human  food.  As  the  crucian  is  a  very  hardy  fish,  and  can  easily 
be  transported  long  distances,  there  is  a  possibility  of  feeding  large 
numbers  of  trout  with  live  fish. 

I  was  therefore  deeply  interested  in  the  views  expressed  some  time 
ago  in  the  Deutsche  Fischerei-Zeitung,  by  Mr.  Dallmer,  superintendent 
of  fisheries,  that  certain  portions  of  his  district  increased  their  produc- 
tion of  trout  very  considerably  by  using  the  cnician  as  an  article  o^food. 
This  production  should  be  still  higher  in  the  neighborhood  of  large 
cities,  such  as  Hamburg,  Bremen,  Hanover,  and  Berlin,  because  there 
salt-water  fish  can  at  times  be  bought  very  cheap. 

As  long  as  trout  will  bring  $1.20  to  $1.42  per  kilogram,  there  is  no 
fear  that  a  well-arranged  piscicultural  establishment,  well  supplied  with 
suitable  food,  will  not  pay. 

The  raising  of  salmonoids  in  inclosed  waters  is  an  industry  which  has 
been  by  far  too  little  developed,  and  which  most  assuredly  has  a  great 
future. 

I  shall  endeavor  as  far  as  possible  to  give  a  clear  idea  of  this  industry 
at  the  coming  International  Fishery  Exposition. 

Quite  young  salmonoids,  as  well  as  some  one  and  two  years  old,  will 
be  exhibited  in  inclosed  waters  and  be  fed  in  a  rational  manner. 

It  is  my  earnest  hope  that  many  new  followers  maybe  gained  for  this 
important  branch  of  industry,  to  which  I  have  given  special  attention 
for  quite  a  number  of  years. 
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XXIV -TREATMENT  OF  YOUNG  SALMONOIDS  AND  COREGONl 
FROM  THE  TIME  TBEY  LEAVE  THE  EGG  TILL  THEY  ARE  FULLY 
DEVELOPED  AND  CAN  BE  PLACED  IN  OPEN  WAFERS. 


By  Director  Haaok.* 


[From  Circular  No.  1,  1880,  of  the  Deutsche  Fischerei-Verein,  Berlin,  February  12, 

1880.] 

Young  salmonoids  and  coregoni,  after  having  left  the  egg,  remain  in 
the  hatching  apparatus  until  the  umbilical  bag  has  been  completely  eon- 
somed,  and  they  have  thus  been  enabled  to  swim  about  and  seek  their 
food. 

Immediately  after  the  hatching  process  and  for  some  time  after  it,  it 
will  be  well  to  decrease  the  influx  of  water  a  little,  because  otherwise 
the  weak  and  helpless  little  fish  are  pressed  against  the  grate  and  are 
injured.  Gradually  the  influx  of  water  may  be  increased  in  the  place 
where  the  salmonoids  are  kept,  and  after  a  few  weeks  have  elapse<l  it 
can  scarcely  be  strong  enough,  for  the  fish  have  then  become  so  strong 
that  they  can  easily  resist  the  current. 

For  the  tender  coregoni,  however,  the  influx  of  water  must  never  be 
very  strong,  if  losses  are  to  be  avoided.  Nor  can  the  exit-grate  ever  be 
too  fine  for  these  little  fish.  The  exit-grate  should  be  carefully  fixed 
with  putty  all  round  the  edges  (common  putty  will  do),  for  even  the 
smallest  opening  may  become  a  door  of  escape  to  these  diminutive  and 
scarcely  visible  fish. 

Some  time  after  being  hatched  the  young  salmonoids  lie  perfectly 
helpless  at  the  bottom  of  the  hatching  apparatus,  only  their  pectoral 
fins  are  in  constant  motion  to  admit  fresh  water  to  the  gills.  From  time 
to  time  such  a  young  salmon  or  trout  rises  to  the  surface  and  paddles 
about  with  considerable  diflficulty,  but  only  to  sink  again  immediately 
to  the  bottom. 

The  young  coregoni,  however,  immediately  after  being  hatched,  swim 
about  quite  lively.  Scarcely  anything  is  ^^sible  of  this  little  fish  except 
the  bead  with  the  two  large  eyes ;  the  body,  thin  as  a  thread  and  trans- 
parent as  water,  can  only  be  seen  by  a  very  close  observer. 

During  the  early  stages  of  their  existence  young  salmonoids  generally 

*  Herr  Director  Haack:  ^^Behavdhmg  der  ausgeshliipften  jungen  SalmmiUlen  und 
Coregoiien  his  zii  Ihrer  volligen  Entwickeung  und  das  Aussetzen  deradbcn,"  LTranslated  by 
Herman  Jacobson.] 
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keep  very  close  together,  and  sometimes  they  even  gather  into  such  a 
dense  heap  that  the  lower  ones  are  squeezed  to  death. 

In  old-fashioned  hatching  apparatus,  therefore,  such  gatherings  of  the 
fish  should,  as  much  as  possible,  be  prevented  by  moving  the  boards  of 
the  lid  and  by  changing  the  current  of  water.  In  the  California  and 
Wilmot  apparatus  there  is  no  danger  of  fish  squeezing  each  other  to 
death,  because  the  rising  current  of  water  makes  such  a  gathering  of 
the  fish  impossible.  For  this  reason  alone  apparatus  with  a  rising  cur- 
rent is  to  be  decidedly  preferred. 

During  the  whole  umbilical  period  the  whole  work  of  the  piscicultur- 
ist consists  in  constantly  renewing  the  water  and  in  removing  any  dead 
or  dying  fish.  In  the  California  apparatus  the  inside  boards  can  be 
mov^ed  up  and  down  from  time  to  time,  and  thus  any  dirt  gathered  in 
the  grates  can  be  removed. 

If  the  water  is  pure,  and  the  young  fish  are  strong  and  healthy,  a 
single  man  can  superintend  several  millions  of  young  fish  during  the 
umbilical  period. 

The  umbilical  bag  grows  smaller  every  day,  and  the  little  being,  which 
at  first  did  not  at  all  resemble  a  fish,  gradually  assumes  the  shape  of  a 
fish.  The  body,  in  the  beginning  only  a  thin  thread,  grows  thicker 
every  day ;  the  fins  grow  stronger ;  the  color,  at  first  only  a  monotonous 
pink,  white,  or  orange,  becomes  more  directly  marked;  dark  cross- 
streaks  and  reddish  dots  begin  to  appear,  and  the  inner  organs  gradually 
develop  more  and  more.  Finally  the  young  fish  is  completely  fonned ; 
it  no  longer  rests  quietly  at  the  bottom,  but  rises  to  the  surface  and 
meets  the  current ;  it  begins  to  snap  after  little  particles  floating  about 
in  the  water  by  making  a  pushing  motion.  The  little  fish  hereby  shows 
its  desire  for  food,  and  now  is  the  most  suitable  time  to  place  the  fish  in 
open  waters,  or,  at  any  rate,  in  larger  boxes  or  tanks.  This,  in  most 
cases,  finishes  the  work  of  the  pisciculturist 

There  has  been  a  good  deal  of  dispute  as  to  where  it  would  be  most 
adv^antageous  to  place  the  fish  after  they  have  been  hatched,  and  even 
at  this  day  opinions  differ  greatly  on  this  x>oint.  As  a  general  rule  I 
consider  it  best  to  place  the  young  fish  in  open  waters  immediately  after 
the  umbilical  bag  has  disappeared,  or,  better  still,  shortly  before  it  dis- 
appears. My  reason  for  this  is  simply  this,  that  in  a  large  piscicultaral 
establishment  it  is  utterly  impossible  to  feed  and  raise  the  young  fish  in  ac- 
cordance with  the  dictates  of  nature.  By  giving  artificial  food,  either 
ground  brains,  chopped  meat,  liver,  blood,  &c.,  the  fish  are  easily  tamed. 
They  forget — or  rather  they  never  learn — to  seize  their  food,  which  nat- 
urally consists  of  living  animals.  In  the  narrow  tanks  the  young  fish 
never  learn  to  know  their  enemies,  and  consequently  are  not  able  to 
escape  the  manifold  dangers  threatening  them  in  open  waters. 

Other  experienced  pisciculturists  maintain  that  it  is  far  more  ad- 
vantageous to  keep  the  fish,  if  possible,  for  a  whole  year  in  inclosed 
waters,  and  thus  to  let  them  outgrow  the  majority  of  their  enemies. 
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The  adherents  of  this  method  base  their  views  on  the  experience  of 
many  years.  They  say  that  when  they  placed  the  young  fish  in  open 
waters  immediately  after  the  disappearance  of  the  umbilical  bag,  their 
stock  of  fish  was  not  perceptibly  increased,  while  upon  one-year-old  fish 
being  placed  in  open  waters  the  stock  increased  rapidly. 

Many  readers  will  doubtless  wonder  how,  in  the  face  of  such  observa- 
tions, I  can  advise  to  place  the  fish  in  open  waters  when  quite  young. 

I  must  reply,  in  the  first  place,  that  I  said  "  I  advised  it  as  a  general 
rule,"  and  in  spite  of  the  above-mentioned  experience,  which  I  by  no 
means  doubt,  I  feel  constraiaed  to  abide  by  this  view. 

"As  a  general  rule,"  it  is  certainly  best  to  place  the  young  fish  in  open 
waters  immediately  after  the  umbilical  bag  has  disappeared. 

The  increase  of  our  migratory  fish,  especially  of  the  salmon  kind,  is 
justly  considered  by  our  most  prominent  pisciculturists  as  the  main  ob- 
ject of  rational  pisciculture,  and  for  this  object  governments  have  granted 
subsidies. 

Where  there  is  a  question  of  repopulating  large  streams  and  their 
tributaries,  a  few  thousand  fish  are  of  no  avail,  but  millions  must  be 
placed  in  the  rivers.  But  who  could  raise  artificially  even  a  single  mill- 
ion of  salmon  in  narrow  inclosed  waters! 

A  well-fed  young  salmon  or  trout  (the  latter  grows  a  little  faster)  can 
weigh  9&  much  as  30  to  35  grammes  in  a  year's  time.  A  million  of  such 
fish  therefore  represent  a  weight  of  300  to  350  kilograms,  valued  at 
$48,000  to  $57,600.  If  a  sum  like  this  could  be  made  so  easily  our  country 
would  swarm  with  piscicultural  millionaires. 

Even  if  my  calculation  only  includes  really  well-fed,  one-year-old  sal- 
mon or  trout  (and  it  is  based  on  exact  weighings)  the  management  of 
one  million  of  fish,  even  if  they  are  not  all  well-fed,  involves  such 
enormous  weights  and  values  that  any  one  can  see  the  impossibility  of 
carrying  on  pisciculture  in  this  manner  on  any  very  large  scale.  And 
then  we  do  not  even  take  into  account  epidemics  which  will  always  occur 
among  large  masses  of  fish. 

We  shall  most  decidedly  reach  far  more  satisfactory  results  if  annually 
at  a  trifling  expense  we  place  several  millions  of  young,  strong,  and 
healthy  salmonoids  (but  only  such)  in  open  waters  immediately  after  the 
umbilical  bag  has  disappeared,  and  there  let  these  little  fish  fight  their 
own  battle  for  existence.    Success  will  and  must  crown  such  efforts. 

If  most  fishermen  and  many  pisciculturists  entertain  very  little  hope 
for  the  future  of  fish  which  have  been  placed  in  open  waters  at  so  early 
an  age,  this  must  simply  be  ascribed  to  the  very  generally  entertained 
idea  that  such  young  fish  are  simply  food  for  larger  fish,  an  opinion 
based  on  the  idea  that  a  little  fish  hatched  in  a  hatching-apparatus  is  an 
entirely  diff'erent  being  from  a  fish  hatched  in  the  open  water. 

Unfortunately  this  idea  is  not  altogether  erroneous ;  for  by  far  too 
many  "  artificial  young  fish  have  been  placed  in  the  open  waters.  Wo 
S.  Miss.  59 U 
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have  been  altogether  too  ^^ artificial'';  our  whole  system  of  pisdcalture 
has  been  too  '^  artificial." 

The  chief  mistake  which  we  have  made  in  all  oor  piscicoltoral  e£Fort8 
is  this :  that  we  have  principally  used  the  convenient,  pore,  and  clear 
spring  water  in  our  hatching  apparatus.     . 

It  is  tme  that  a  piscicultoral  establishment  using  only  such  dear 
spring  water  presents  a  very  pretty  appearance.  The  eggs  lie  in  water 
transparent  as  crystal;  they  can  be  distinctly  seen  at  all  times;  the 
water  is  never  mnddy ;  no  sediment  ever  disfigures  the  eggs.  Altogether 
such  a  piscicultural  establishment  is  a  thing  of  beauty. 

The  pisciculturist  can  tell  you  accurately  that  on  the  twenty-fourth  or 
twenty-fifth  day  the  eye-dots  become  visible  in  the  egg ;  he  can  calcu- 
late almost  to  the  minute  when  the  first  young  fish  will  be  hatched ;  he 
even  knows,  when  he  places  the  impregnated  eggs  in  the  water,  when 
the  young  fish  will  have  lost  their  umbilical  bag  and  when  the  apita- 
ratus  will  be  ready  to  receive  other  eggs.  Such  a  hatching  apparatos, 
fhmished  with  clear  spring  water,  is  very  convenient  indeed,  if  it  has 
an  even  temperature  of  +  7  to  8^  B^aumur. 

The  poor  pisciculturist,  however,  who  has  to  work  with  brook  water, 
often  has  to  wait  one  hundred  days  instead  of  twenty-three  or  twenty- 
four,  before  he  can  see  the  first  eye-dots  in  his  eggs;  then  many,  many 
days  have  to  elapse  until  the  young  fish  are  hatched  and  have  lost  their 
umbilical  bag.  How  often  does  it  happen  moreover,  that  the  most  care- 
fully arranged  filtering  apparatus  does  not  make  the  water  quite  dear. 
In  the  muddy  water  the  eggs  and  young  fish  are  firequently  not  to  be 
seen!  and  then  the  endless  time  till  the  hatching  process  is  finished ! 

Whilst  the  whole  development  of  the  embryo  can  be  finished  in  six 
weeks  in  the  beautiful  clear  spring  water  having  a  temi>eratnre  of  SP 
E^aumur,  it  often  takes  six  months  in  the  cold,  muddy,  and  ugly-looking^ 
river  water ! 

Who  would  not  under  these  circumstances  prefer  the  beautiful  spring 
water  t 

And  still ! 

The  spawning  season  of  the  trout  and  salmon  commences  about  the 
end  of  October  and  lasts  till  the  middle  of  November.  The  pisdcultur- 
ist  who  works  with  spring  water  must  therefore  place  his  young  fish  in 
the  water  towards  New  Year,  whilst  he  who  works  with  river  water  can- 
not do  this  till  the  end  of  April  or  the  middle  of  May. 

Which  of  the  two  is  to  be  preferred  under  these  circumstances  f 

The  first  food  of  the  young  salmonoids,  and  probably  of  most  fish,  are 
small  crustaceans  (CyclopSj  Daphnia^  &c.).  Most  of  these  diminutive  ani- 
mals, which  fill  the  water  in  enormous  quantities,  had  in  autumn  cared 
for  the  propagation  of  their  race  by  laying  winter  eggs.  They  then  bid 
adieu  to  this  hard  world  and  died.  They  departed  this  life  with  the  con- 
soling hope  that  the  life-bringing  sun  of  spring  would  from  the  eggs  laki 
in  the  mud,  where  they  would  peacefully  rest  all  winter,  produce  livdj 
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little  animals  like  themselves,  and  that  these  animals  would  either  pro- 
dace  live  offspring  or  lay  summer  eggs,  and  thus  soon  again^fill  the 
water  with  milliards  of  young  crustaceans. 

Toung  salmon  or  trout  placed  in  the  water  at  the  coldest  season  ot 
the  year— towards  Christmas  or  New  Year,  or  even  four  to  Ave  weeks 
later— find  the  water  almost  empty  of  animal  life.  Only  a  few  stragglers 
of  the  more  hardy  Cyclops  kind  are  still  swimming  about.  Otherwise, 
everything  is  dead.  The  young  salmon  or  trout  therefore  seek  for  food 
in  vain.  Days  will  pass  before  they  can  catch  a  single  crustacean }  they 
grow  weak  and  miserable,  and  become  an  easy  prey  to  their  numerous 
enemies. 

These  young  salmon  and  trout,  however,  which  were  placed  in  the 
water  towards  the  end  of  April  or  middle  of  May,  found  their  table  already 
spread.  Numberless  swarms  of  different  little  aquatic  animals  filled  the 
water,  and  often  it  would  require  only  the  opening  of  the  mouth  to  obtain 
ample  food.  It  is  a  pleasure  to  watch  these  little  fish  during  April  or 
May.  The  little  stomach  is  filled  almost  to  bursting,  and  you  can  almost 
see  the  fish  grow.  In  a  very  short  time  such  fish  have  far  outstripped 
their  poorly-fed  brothers,  which  were  placed  in  the  water  a  few  months 
sooner.  The  well-known  farmers'  rule,  that  if  you  wish  to  raise  fine 
cattle  you  must  give  the  animals  good  strong  food  whilst  they  are  young, 
applies  likewise  to  fish. 

Only  he  who  having  eyes  to  see  does  not  wish  to  see  can,  after  what 
has  been  said,  advocate  the  spring-water  theory. 

Fish  hatched  in  spring  water  having  a  temi>erature  of  7  to  S^  E^au- 
mur  are  in  nowise  fit  to  be  placed  in  open  water.  Such  artificially 
hatched  fish  can  only  be  raised  in  inclosed  waters  by  artifimal  feeding. 

In  nature  a  trout  will,  as  a  general  rule,  never  go  close  up  to  the  spring 
for  the  purpose  of  spawning  j  and  whenever  it  is  done,  the  quantity  of 
water  is  so  small  that  its  temperature  is  altogether  infiuenced  by  the 
temperature  of  the  air. 

In  some  rivers  which  are  *' rivers''  almost  from  their  springs,  and 
where  consequently  the  temperature  of  the  water  cannot  be  much  in- 
flaenced  by  that  of  the  air,  the  trout  will  not  spawn  till  March.  This  is, 
e.  g.j  the  case  in  the  river  Blane,  near  Blaubeuren,  in  WUrtemberg.  The 
salmon  almost  exclusively  spawn  in  the  open  river,  where  for  months 
the  temperature  of  the  water  is  almost  zero  (Et^umur). 

I  therefore  say,  if  so-called  artificial  pisciculture  can  so  far  not  boast 
of  any  great  results,  the  sole  cause  must  be  found  in  the  very  generally 
employed  method  of  hat^ching  in  spring  water. 

If  pisciculturists,  therefore,  in  spite  of  having  placed  young  fish  in 
open  waters  year  after  year,  have  not  been  able  to  see  any  increase  in 
their  stock  of  fish,  a  searching  investigation  will  invariably  reveal  the 
fact  that  ^'artificial"  pisciculture,  in  the  truest  sense  of  the  word,  has 
been  the  cause;  in  other  words,  that  young  fish  hatched  in  warm  spring 
water,  efifeniiuate  beings,  had  been  placed  in  the  open  water. 


Digitized  by  VjOOQlC 


692       REPORT   OF   COMMISSIONER  OF   FISH  AND   FISHERIES. 

A  fish  hatched  in  cold  water  in  a  hatching  apparatus  differs  in  nowise 
lh>m  a  fish  naturally  hatched  in  the  open  water.  Just  as  little  as  ott  the 
naturally  hatched  fish  are  destroyed  by  their  enemies,  just  as  litUewifl 
this  be  the  case  with  artificially  hatched  fish. 

The  artificially-hatched  chicken  does  by  np  means  present  a  parallel 
case,  for  even  a  fish  bom  in  tiie  open  water  does  not  eqjoy  a  mother^ 
tender  care. 

The  pisciculturist  has  done  enough  by  protecting  the  eggs  and  those 
young  fish  which  still  have  an  umbilical  bag  against  their  enanies. 
Fish  that  are  able  to  swim  about  mtist  protect  themselves  and  fight 
their  own  battle  for  existence. 

I  consider  it  already  as  an  immense  gain  if  of  the  young  fish  placed  in 
open  waters  only  10  per  cent,  grow  up  to  be  fit  for  human  food.  In 
nature  scarcely  1  per  cent,  of  the  eggs  laid  develop  into  mature  fish  ^  to 
even  1  per  cent,  would  in  a  short  time  fill  our  rivers  to  overflowing. 

It  would,  however,  be  too  rash  a  conclusion  if  we  were  to  maiHtMn 
that  the  only  right  way  in  all  cases  would  be  to  place  the  young  fish  in 
open  waters  at  a  very  early  age.  I  therefore  repeat  what  I  said  befoie, 
^^I  recommend  it  as  a  general  rule." 

As  far  as  our  European  ^monoids  and  the  more  common  kinds  of 
Coregantts  are  concerned — of  whose  eggs  it  is  easy  to  obtain  many 
millions— it  is  decidedly  best  to  place  them  in  the  open  wat^  imnie- 
diately  after  the  umbilical  bag  has  disappeared. 

In  the  case  of  fish,  however,  of  whose  eggs  only  a  few  thousand  can 
be  obtained,  e.  ^.,  the  American  8almo  fontinalis  and  Coreganus  marma, 
it  would  be  decidedly  wrong  not  to  let  these  valuable  fish  enjoy  furtiier 
care.  In  this  case  it  becomes  a  duty  to  put  off  the  fight  fiir  existence  as 
fiir  as  possible,  and  not  to  place  them  in  open  waters  until  they  have 
outgrown  most  of  their  enemies. 

But  even  here  it  will  be  preferable  to  raise  the  young  fifth  strictly  in 
accordance  with  the  dictates  of  nature.  Fish  which  are  to  be  placed  in 
open  waters  should,  therefore,  not  be  confined  in  too  narrow  receptacles 
and  be  fed  in  too  artificial  a  manner,  but  in  ponds  carefully  cleared  of 
all  enemies  and  fhlly  secured  against  intruders  by  grates.  Fish  whidi 
are  to  be  raised  for  the  open  water  are  not  intended  to  be  tamed. 

Thus,  e.  g.j  the  Madui-marcenes  flourishes  in  ponds  one  to  two  meters 
deep,  fed  with  spring  water,  without  introducing  any  artificial  food.  The 
number  of  fish  should,  of  course,  be  in  due  proportion  to  the  size  of  the 
IK>nd.  In  such  ponds  the  maroeues  may  be  kept  one  or  tw,o  years  and 
then  placed  in  a  lake. 

Also,  regarding  the  saibling,  I  rather  incline  to  the  opinion  that  it  is 
better  not  to  place  this  fish  in  open  water  until  it  is  one  to  two  years  old. 

The  saibling  has  the  peculiarity  of  living  (with  the  sole  exception  of 
the  spawning-season)  at  a  very  great  depth.  It  has,  therefore,  never 
learned  to  know  its  enemies,  and  has  never  learned  to  fight  for  its  own 
existence. 
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So  far,  at  least,  it  has  been  my  experience  that  saibling  which  were 
placed  in  the  water  at  the  same  time  with  trout  of  an  eqaal  size  were 
rarely  caught  again,  although  these  fish,  if  alone  in  the  same  water,  con- 
tinued to  flourish. 

Wherever,  therefore,  it  is  not  possible  to  place  in  lakes  which  already 
contain  saibling  several  hundreds  of  thousands  of  these  fish,  I  would 
advise  not  to  place  them  in  the  open  water  until  they  have  reached  the 
age  of  one  to  two  years.  The  same  may  be  done  by  a  pisciculturist 
who  can  only  operate  with  1,000  to  2,000  trout-eggs,  provided  that  he 
has-  a  chance  to  raise  his  trout  for  one  to  two  years,  according  to  the 
dictates  of  nature,  in  inclosed  but  tolerably  large  waters. 

It  is  not  advisable  to  place  in  open  waters  trout  which  one  to  two 
years  have  been  fed  on  brain,  meat,  &c.,  in  narrow  inclosed  waters. 
Such  fish  must  be  raised  to  the  age  of  maturity  in  inclosed  waters. 

Where  are  the  young  fish  to  be  placed!  Young  fish  which  are  able 
to  swim  had  therefore  best  be  placed  in  locations  which  naturally-boni 
fish  would  prefer.  For  trout  and  salmon  this  would  be  a  place  in  a  brook 
i^ntaining  a  good  many  stones  and  aquatic  plants.  It  does  not  matter  if 
the  current  is  pretty  lively  if  it  only  does  not  become  a  rapid  or  waterfSedL 

The  young  trout  and  salmon  will  here  soon  find  suitable  hiding-places 
among  the  stones  and  aquatic  plants,  and  it  will  not  be  long  before  they 
begin  to  hunt  for  little  aquatic  animals.  It  need  scarcely  be  mentioned 
that  it  is  best  to  distribute  the  fish  over  as  large  a  space  as  possible. 

It  will  hardly  be  i)ossible  to  select  a  place  for  the  restless  coregonL 
Care  should  only  be  taken  that  these  tender  young  fish  are  not  placed 
in  bays  of  lakes,  in  ports,  &c.,  because  the  numerous  cyprinids  gener- 
ally gathered  in  such  places  might  mistake  the  little  coregoni  for  small 
worms,  and  therefore  devour  them. 

It  is  therefore  advisable  to  place  the  young  coregoni  in  the  middle  of 
the  lake  and  let  them  select  the  most  suitable  dwelling-places. 

I  would,  finally,  ask  all  pisciculturists,  beginners  as  well  as  those  pos- 
sessing much  experience,  to  examine  carefully  all  I  have  said.  I  feel 
convinced  that,  after  acarefUl  and  conscientious  examination,  every  think- 
ing pisciculturist  will  abandon  the  injurious  spring-water  theory  and 
adopt  the  less  convenient  but  more  natural  method  of  hatching  the  fish 
in  brook-water. 
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XXV.-REPORT  OF  OPERATIONS  AT  THE  UNITED  STATES 
SALMON-BREEDING  STATION  ON  THE  McCLOUD  RIVER,  CAL- 
IFORNIA, DURING  THE  SEASON  OF  1879. 


By  Livingston  Stoxe. 


Hon,  Spencee  F.  Baibd, 

Sib  :  I  beg  leave  to  report  as  follows :  The  general  features  of  the 
season's  operations  in  taking  salmon  eggs  were  the  same  as  reported  in 
previoas  years  with  the  one  exception,  that  two  racks  were  placed  across 
the  McGloud  Eiver  this  season  instead  of  one,  as  heretofore.  The  upper 
rack  is  intended  to  obstruct  the  course  of  the  salmon  up  the  river,  and 
to  detain  them  at  the  fishery,  where  they  can  be  caught  for  the  purpose 
of  securing  their  eggs.  This  plan  of  detaining  the  spawning  fish  at  a 
favorable  point  for  capture,  by  placing  an  impassable  barrier  in  the  river, 
was  first  adopted  in  1874,  and  has  proved  itself  a  great  success.  The 
annual  yield  of  salmon  eggs  increased  the  first  year  it  was  tried  from 
two  million  to  five  million  and  a  half,  and  was  secured  with  far  less 
labor  than  ever  before.  From  that  time  to  this,  also,  it  has  enabled  the 
United  States  Fish  Commission  to  obtain  all  the  eggs  it  required  to  sup- 
ply both  this  country  and  foreign  countries,  the  quantity  culminating 
last  year  in  a  total  number  of  fourteen  millions.* 

This  obstructing  the  salmon  by  an  impassable  rack  really  amounts 
to  the  same  as  confining  them  in  pens,  except  that  it  is  on  a  larger 
scale.  As  the  rack  prevents  them  from  going  up  the  river,  and  their 
irrepn;ssible  instinct  to  ascend  the  river  keeps  them  from  going  down, 
they  become  confined  on  a  large  scale  under  the  most  favorable  condi- 
tions i)Ossible.  Their  native  river  is  their  prison.  All  their  surround- 
ings are  favorable,  natural,  and  healthful.  They  have  the  whole  volume 
of  the  river  for  their  water  supply,  and  in  every  way  it  is  the  most  de- 
sirable form  of  confinement  possible ;  nothing  better  could  be  wished. 
The  great  advantage  of  this  method  of  confinement  showed  itself  as 
soon  as  it  was  tried  in  the  vastly-improved  condition  of  the  salmon. 
While  before  hundreds  of  the  spawning  salmon  died  in  the  artificial 

*  NoTK.— The  total  iiiimber  reported  in  1878  was  twelve  millions,  this  being  the  num- 
ber, according  to  measnre ;  bat,  the  eggs  that  year  being  smaller  than  usnal,  the  actna] 

number,  according  to  count,  must  have  exceeded  fourteen  millions. 
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ponds  and  corrals  in  which  they  were  placed,  now  none  whatever  die, 
or  appear  even  to  suflFer,  from  the  eflEects  of  their  confinement. 

Some  people  have  ridiculously  supposed  that  placing  an  ob8tracti<Mi 
across  the  river  would  do  mischief,  by  setting  an  example  to  lawless  per- 
sons, who  would  be  tempted  to  do  the  same  elsewhere.  The  otter  folly 
of  such  a  supposition  is  at  once  apparent  to  any  one  who  knows  anything 
about  the  matter,  and  1  consequently  do  not  need  to  say  anything  fur- 
ther on  the  subject. 

Besides  this  upper  rack  to  detain  the  salmon,  a  second  rack,  reaching 
nearly  but  not  quite  to  the  bottom,  was  put  across  the  river  just  below 
the  lishlngground.  The  object  of  this  second  rack  was  to  prevent  the 
salmon  from  falling  below  the  fishing-ground  during  the  fishing  season, 
for,  although  the  instinct  of  the  salmon  is  so  strong  to  ascend  the  river, 
they  will,  nevertheless,  when  they  find  they  cannot  i)as8  tiie  upper  rack 
and  are  being  constantly  harassed  by  the  drawing  of  the  seine,  fall  back 
down  the  river  far  enough  to  get  out  of  reach  of  the  net  Here  they 
will  remain,  unless  driven  off,  and  deposit  their  spawn.  From  this  source 
of  trouble  our  fishing  operations  have  suffered  every  year,  and  this  year 
I  thought  I  would  try  the  experiment  of  putting  the  additional  rack, 
just  mentioned  below  the  seining-ground,  to  see  if  it  would  not  prevent 
the  fish  in  some  degree  from  dropping  down  the  river  out  of  reach  of 
the  net.  The  rack,  not  reaching  the  bed  of  the  stream  by  eight  or  ten 
inches,  is  no  obstruction  to  the  ascending  salmon,  as  they  swim  very 
low,  but  does  obstruct  the  salmon  above  the  dam  fix)m  going  down  the 
river,  as  they  swim  higher  and  do  not  hunt  so  diligently  for  a  passage 
for  escape  in  that  direction.  The  practical  workings  of  this  second  rack 
did  not,  however,  meet  our  expectations,  and  I  would  not  recommend  its 
use  again. 

The  work  of  building  the  first  bridge  and  raok  began  in  May,  and  on 
the  10th  of  July  the  river  was  entirely  closed  to  the  salmon.  The  second 
bridge  was  then  built,  but  the  rack  connected  with  it  was  not  lowered 
into  the  river  until  the  1st  of  September.  The  upper  rack  was  no  sooner 
completed  than  the  salmon  began  to  accumulate  as  usual  in  great  num- 
bers below  it.  There  were  large  patches  where  the  river  was  black  with 
them.  Thousands  could  be  seen  from  the  high  banks  on  either  side  of 
the  river.  They  assaulted  the  rack  by  hundreds,  and  so  many  could  he 
seen  jumping  at  once  that  they  could  not  be  accurately  counted.  They 
seemed  to  be  so  innumerable  that  high  hopes  were  cherished  of  an  un- 
usually successful  season,  but  when  we  came  to  make  a  trial  haul  of  the 
net  we  found  how  illusive  the  most  flattering  hopes  may  prove  to  be. 
All  this  immense  accumulation  of  fish  in  the  river  turned  out, with  very 
few  exceptions,  to  be  young  male  salmon,  or,  as  they  are  commonly 
called,  grilse.    This  discovery^  occasioned  no  little  dismay  and  alarm. 

Day  after  day  we  hauled  the  net,  from  the  middle  of  July  to  the  mid- 
dle of  August,  but  with  the  same  result.    There  appeared  to  be  nothing 
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but  small  grilse  in  the  river.  We  caught  them  by  thousands — ^young 
male  salmon  weighing  from  two  to  six  pounds — while  the  female  salmon 
were  so  scarce  that  they  did  not  average  more  than  one  to  every  fifty 
fish  caught.  We  tried  to  get  rid  of  the  grilse.  We  gave  hundreds  to 
the  Indians.  We  let  thousands  go  up  the  river  through  the  bridge,  but 
still  they  did  not  materially  diminish,  nor  did  the  number  of  females  in- 
crease. The  river  seemed  to  be  full  of  grilse  and  nothing  else.  I  think 
the  most  plausible  explanation  of  this  excessive  disproportion  of  the 
two  sexes  in  the  river  is  as  follows :  The  canneries  on  the  main  Sacra- 
mento were  running  at  their  fullest  capacity  all  summer,  having  a  vast 
number  of  drif^nets  in  the  river  nearly  all  the  time.  It  is  quite  possible 
that  some  of  them  fished  with  small-meshed  nets.  This  would  account 
for  the  fact  that  no  large  fish  reached  the  McGloud.  The  great  increase 
of  salmon  in  the  Sacramento,  occasioned  by  artificial  hatching,  accounts 
for  the  other  part  of  the  mystery,  viz,  the  immense  number  of  grilse. 

The  law  prohibiting  the  capture  of  salmon  in  nets  comes  into  force  on 
the  1st  day  of  August.  Consequently,  the  course  of  the  salmon  up  the 
Sacramento  was  unobstructed  by  nets  after  that  day,  and  about  two 
weeks  later  large  salmon  began  to  appear  in  the  McCloud,  and  from  that 
time  they  continued  to  increase,  so  that  by  the  1st  of  September  we 
occasionally  caught  as  many  large  salmon  as  small  ones,  and  of  the 
large  ones  one-half  or  more  were  frequently  females. 

As  the  season  progressed  another  peculiarity  developed  itself.  After 
a  few  days  of  taking  eggs,  the  spawning  season,  contrary  to  all  our  pre- 
vious experience,  seemed  to  remain  at  a  standstill;  in  other  words,  the 
number  and  proportion  of  ripe  spawners  did  not  increase  with  the  prog- 
ress of  the  season  as  usual.  For  instance,  on  the  6th  of  September, 
when  the  McCloud  salmon  had  nearly  finished  spawning  in  1876,  the 
ratio  of  unripe  females  to  the  ripe  ones  was  greater  than  it  was  a  week 
before,  and,  judging  from  the  unadvanced  condition  of  the  females  on 
that  day,  one  would  have  said  that  the  spawning  season  had  just  com- 
menced, instead  of  having  been  in  progress  nearly  a  fortnight  'So  ex- 
plauation  of  this  peculiarity  has  yet  presented  itself. 

By  the  20th  of  August  the  corrals  for  holding  the  spawning  salmon 
were  put  in  the  river,  the  spawning-house  was  built,  all  the  trays  and 
covers  and  troughs  of  both  hatching-houses  were  put  in  order,  and  every- 
thing placed  in  readiness  for  taking  eggs. 

It  had  been  my  expectation  to  take  a  very  large  number  of  salinon 
eggs  this  year.  Indeed,  I  hoped  to  eclipse  all  previous  years,  and  was 
going  on  with  that  expectation  tiU  I  received  your  telegram  stating  that 
not  over  six  million  eggs  would  be  required.  On  receiving  this  dispatch 
I  reduced  my  force  to  the  lowest  number  i>06sible  to  carry  on  operations, 
and  with  this  number  I  continued  work  until  the  eggs  were  all  taken  and 
shipped. 

We  took  the  first  salmon  eggs  on  the  25th  of  August,  and  on  the  8tb 
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of  September  the  quota  for  California  was  filled.  I  set  aside  for  tlie 
State  this  year  2,300,000  eggs.  The  State  receives  this  allotment  in  the 
form  of  eggs  and  hatches  the  eggs  at  the  State's  expense,  placing  the 
newly-hatched  salmon  in  the  tributaries  of  the  main  Sacramento  to  keep 
up  the  stock  of  that  river. 

It  may  not  be  out  of  place  to  add  here  that  since  the  artificial  hatch- 
ing has  been  carried  on  at  this  place  the  salmon  in  the  Sacramento  have 
immensely  increased ;  so  much  so  that,  although  the  canneries  have  in- 
creased and  the  sea-lions  and  the  fishermen  also,  the  salmon  have,  never- 
theless, made  a  steady  gain  in  numbers ;  or,  to  use  the  words  of  Hon. 
B.  B.  Bedding,  the  secretary  of  the  California  fish  commission,  ^<  the 
commission  has,  with  the  aid  of  the  artificial  hatching  of  salmon,  beaten 
the  sea-lions,  the  canneries,  and  the  fishermen  combined." 

After  all  tihe  eggs  are  tc^en  for  the  State,  the  next  thing  is  to  take 
eggs  for  the  ice-car  which  conveys  the  eastern  consignments  from  Sed- 
ding,  Cal.,  to  Chicago,  HI.  In  order  to  fill  this  car  and  not  to  be  obliged 
to  use  eggs  that  are  too  far  advanced  nor  those  which  are  not  sufficiently 
advanced,  it  is  necessary  to  take  them  within  a  limited  number  of  days, 
otherwise  one  of  the  two  evils  just  mentioned  must  be  encountered,  and 
either  one  would  be  fatal  to  the  successful  transportation  of  the  eggs 
across  the  continent.  In  order  to  facilitate  this,  we  rested  from  taking 
eggs  on  the  9th  of  September,  and  on  the  10th  we  began  taking  for  the 
car-load.  On  the  night  of  the  17th  of  September  we  had  six  million  eggs 
in  the  large  hatching-house.  The  eggs  in  the  large  hatching-house  ma- 
ture in  about  nineteen  days.  Besides  the  main  hatching-house  there  is 
a  smaller  one,  where  the  water  supply  is  so  much  warmer  that  the  eggs 
mature  in  eleven  days,  or  a  week  earlier  than  in  the  other  house.  On 
the  18th  of  Septeml>er,  therefore,  we  stopped  taking  eggs  again,  and  re- 
commenced taking  from  the  supplementary  hatching-house  on  the  21st 
and  continued  till  the  night  of  the  24th.  These  eggs,  maturing  about 
the  same  time  as  the  main  lot,  furnished  sufficient  of  the  right  age  for 
shipment  in  the  ice-car,  and  gave  us  a  total  in  round  numbers  of  seren 
million  eggs. 

MATURING  AND  PACKING  THE  EGGS. 

Nothing  new  was  introduced  this  year  into  the  usual  method  of  hatdi- 
ing  the  eggs,  though  somewhat  more  care  was  exercised  in  taking  tiie 
eggs,  which  resulted  in  a  better  impregnation  and  a  consequently 
smaller  loss  in  bringing  the  eggs  forward  for  shipment. 

Ilie  packing  of  the  eggs  was  also  conducted  as  usual  Last  year  and 
the  year  before  some  apprehension  was  felt  lest  the  supply  of  pacdnng 
moss,  which  is  only  found  in  one  locality,  near  Mount  Shasta,  might  in 
time  be  exhausted.  Our  apprehensions  were  entirely  put  at  rest  this 
year  by  finding  that  a  new  growth  had  come  on  where  we  first  gathered 
the  moss  seven  years  ago,  which  shows  that  it  is  growing  as  fast  as  it 
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is  being  gathered,  and  consequently  will  be  inexhaustible  if  the  supply 
is  not  drawn  on  any  &8ter  in  the  fatnre  than  it  has  been  during  the 
eight  seasons  that  we  have  used  it.  The  ice-car  was  employed  as  usual 
to  convey  the  eggs  from  Bedding  to  Chicago.  The  entire  space  not 
taken  up  by  the  crates  of  eggs  was  filled  fidl  of  ice  and  all  the  eggs, 
with  possibly  the  exception  of  on^  crate,  arrived  at  Chicago  in  first  rate 
condition.  From  here  the  more  northern  consignments  were  distributed 
by  the  express  companies,  while  the  southern  eggs  were  shipped  into  a 
regular  refrigerator  car  and  forwarded  to  Washington,  whence  they 
were  sent  by  express  to  their  destinations. 

TOUNG  SALMON  FOB  THE  SACRAMENTO. 

Two  and  one-half  millions  of  eggs  for  California  were  left  at  the  fish- 
ery,, where  they  were  hatched  out  at  the  expense  of  the  California  Fish 
Commission  and  the  young  fish  placed  in  the  tributaries  of  the  Sacra- 
mento. 

THE  INDIANS. 

It  will  be  remembered,  perhaps,  that  last  year  a  good  deal  of  uneasi- 
ness was  caused  at  the  fishery  and  in  the  neighboring  settlements  by 
the  threatened  attitude  of  some  of  the  Indians  to  the  north  and  eaist  of 
the  McCloud  Biver.  Nothing  was  apprehended  from  the  Indians  in  the 
immediate  vicinity  of  the  fishery;  but  there  were  others  at  no  great 
distance  fit>m  us  who  were  inciting  their  companions  to  make  an  out- 
break, and  we  heard  of  frequent  threats  of  mischief  being  made  by  the 
northern  and  eastern  Indians,  and  by  some  restless  spirits  nearer  home; 
and  although  the  actual  danger  of  an  attack  might  have  been  very  slight, 
it  was  perfectly  apparent  that  the  hostility  to  the  whites,  which  then 
extended  from  the  Sierra  Nevada  range  to  the  Missouri  Biver,  had 
reached  the  McCloud,  and  that  many  Indians  not  far  from  us  had  caught 
the  infection.  All  this  was  entirely  changed  this  year.  It  could  be  seen 
in  the  faces  of  the  Indians.  The  universal  uprising  of  all  the  Indians 
between  the  Sierras  and  the  Missouri,  which  had  been  so  long  contem- 
plated, and  which  was  to  have  culminated  in*  July,  1878,  having  been 
checked  by  the  vigilance  of  the  War  Department,  the  project  seems  to 
have  been  given  up  for  the  present,  and  the  eflTect  of  it  was  felt  even  at 
this  distance.  The  Indians  who  advocated  an  uprising  last  year  were 
silent  on  the  subject  this  year,  and  the  air  of  insolence  among  the  more 
lawless  ones  last  season  had  entirely  disappeared  this  season.  Indeed, 
the  Indians  were  never  better  behaved  or  more  manageable  than  they 
were  this  year;  and  it  is  only  justice  to  them  to  say  that  much  of  the 
success  of  our  work  here  is  due  to  their  assistance.  A  large  number 
(between  twenty  and  thirty)  of  them  are  employed  at  the  fishery  every 
year,  and  they  are  very  efficient  and  valuable  assistants,  particulariy  in 
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iiandling  the  fish,  drawing  the  seine,  picking  over  the  eggs,  and  similar 
work.    If  we  could  not  have  the  Indians  to  help  us,  it  would  be  very 

•difficult  to  supply  their  place. 

THE  PRESENCE  OF  SOLDIERS  AT   THE  FISHER  V. 

We  pass  noturally  from  the  Indians  to  the  soldiers,  although  this  year 
the  soldiers  were  not  needed  to  protect  us  from  the  Indians.  They  were, 
however,  needed,  and,  indeed,  a  military  guard  is  needed  here  every 
year  on  general  principles.  It  is  not  so  much  what  the  soldiers  do  when 
they  are  here  that  makes  them  valuable,  as  it  is  their  presence  on  the 
premises. 

Their  mere  presence  is  a  great  help,  because  it  prevents  trespasses  from 
being  committed,  and,  on  the  principle  that  a  remedy  that  prevents  dis- 
ease is  worth  more  than  the  remedy  which  cures  the  disease,  it  is  an 
excellent  thing  to  have  soldiers  on  the  reservation.  For  instance,  it 
was  habitual  with  the  Indians  to  kill  the  spawning  salmon  before  the 
soldiers  arrived,  and  not  only  this,  but  a  comer  post  of  the  reservation 
was  twice  torn  up  this  spring  by  white  men  and  thrown  away.  An  In- 
dian's horse  was  shot  on  the  reservation,  and  one  settler  drew  a  shot- 
gun on  another  in  a  quarrel,  which  might  have  terminated  fataUy.  A 
settler  also  attempted  to  build  a  fence  within  the  reservation,  and  the 
timber  on  the  reservation  was  cut  indiscriminatdy  by  outsiders  before 
the  soldiers  came.  Nothing  of  this  sort  has  occurred  since  the  arrival 
of  the  military  guard,  and  would  never  have  happened  at  aU  had  the 
guard  been  here  at  the  time  these  trespasses  were  committed. 

I  take  this  opportunity  to  acknowledge  the  courtesy  of  General  Mc- 
Dowell in  sending  the  guard  to  the  Fishery  EeservaUon  immediately 
upon  my  application  for  it. 

Allow  me  to  say  in  this  connection  that  the  Fishery  Eeservation  ought 
to  be  extended  at  the  earliest  possible  moment.  Settlers  are  beginning 
to  come  to  the  McCloud  Eiver.  They  take  up  a  claim,  bum  the  Indian 
rancheries,  shoot  their  horses,  plow  up  their  graveyards,  and  drive  the 
Indians  back  into  the  hills,  the  ultimate  result  of  which  must  be  ap- 
proximate starvation. 

Besides  this,  miners  may  at  any  time  roil  the  river  above  the  fiishery 
by  their  mining  operations,  and  thus  min  almost  the  last  and  only 
spawning-ground  of  the  Sacramento  salmon.  Fishermen  may  come  in 
with  their  nets  below  the  fishery,  and  by  capturing  the  spawning  sal- 
mon wholly  destroy  the  usefulness  of  tJae  United  States  salmon-hatt- 
ing station  at  this  place.  \ 

These  considerations  make  it  highly  desirable  that  the  reservation  be 
extended  at  least  far  enough  up  the  river  to  include  the  trout-breeding 
station,  which  has  just  been  eistablished  four  miles  above  the  salmon 
fishery. 
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In  dosinfc  I  beg  to  recommeDd  that  scientific  in vestip^ations  be  carried 
on  at  the  MoCloud  Eiyer  in  connection  with  the  regular  fishery  work. 

Owing  to  the  longstanding  hostility  of  the  Indians  in  this  neighbor- 
hood, and  for  yarioos  reasons,  very  little  scientific  work  has  ever  been 
done  here,  and  almost  every  naturalist  who  visits  this  region  finds  some- 
thing new  to  science.  This  circumstance,  added  to  the  fact  that  it  is  a 
very  interesting  region  generally,  from  a  scientific  point  of  view,  makea. 
it  very  desirable  that  in  future  scientific  investigations  be  connected 
with  the  regular  work  of  the  United  States  Fish  Commission  at  this, 
point. 

LIVINGSTON  STONE. 
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Table  of  temparaturot  taken  at  the  UMied  Statee  ealnum^eeding  ataUon^  ^c. — Continaed, 
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Table  of  temperatures  taken  at  the  United  States  salmon-breeding  station,  MoClond  Rizer, 
California,  during  the  season  of  1879. 
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SW. 
SW. 



Clear. 

OctoberO 

Do. 

October  10 

52 
48 
49 
48 

Do. 

October  11 

October  12 

October  13 

48 
52 

47 
48 
46 

Cloady.   ,  ^ 
Bainv  and  dollar 
Cloudy. 
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Table  of  temperatures  taken  at  the  United  States  salmon-hreeding  atatUmj  ^o. — Continned. 


Air. 

Water. 

^WTl       J 

Month. 

Shade. 

Sun. 

Weather. 

a 

CQ 

a 

n 

a 

d 

CO 

i 

a 

a 

d 

eo 

a 

d 

October  14 

October  15 

Octobers 

October  17 

o 

42 
50 

42 
38 
40 
42 

46 

46 

0 

56 

61 

68 
71 
70 
70 

72 

78 
65 

o 
53 
52 
53 

"65*" 
50 

56 

52 
52 
56 

o 
76 
72 

00 
96 
88 
90 

90 

100 
96 

49 
49 

49 

48 
48 
48 

49 

49 

52 

52 

51 
52 
51 
62 

51 

51 
51 

62 
52 
51 



s. 

Clear. 

5  Cloudy,  a.  m. 
I  Clear,  p.  lu. 
Clear. 
Do. 

October  18.,-. 

51 
52 

51 

51 
51 

Do 

October  19. .7! 

Do. 

October  20 

October  21 

October  22 

sw. 

W. 

W. 
W. 



C  Cloudy,  a.  m. 
I  Clear,  p.  m. 

Do. 

Do. 

October  23 

sJ  ....;. 

Do. 

October  24 

Do. 

October  25 

Do 

October  26 

: :::: 

w. 
w. 
w. 
w. 
w. 
w. 
w. 

■•••- 

Do. 

October  27 

October  28 

October  29 

October  30 

October  31 

Kovember  1...... 

46 
48 
40 
38 
38 
38 
36 
35 
40 
50 

45 

33 
41 
41 
34 
46 
46 
43 
46 

42 

33 
48 
36 
30 
80 
28 
30 
28 
80 
80 
34 
28 
20 
29 
40 

80 
75 
78 
77 
65 
65 
68 
61 
65 
53 

'60 

53 
46 
46 

*4i' 
4o 
53 

54 

60 
72 
72 

57 
58 
64 
48 
51 
65 
52 
48- 
54 
51 

120 

05 
127 
112 

95 

90 

98 


48 
48 
48 
47 
46 
46 
46 
46 
46 
48 

48 

47 
46 
46 
43 
46 
46 
46 
46 

47 

45 

43 
43 
43 
43 
43 
43 
49 

42 
42 
43 
44 
45 

51 
61 
60 
49 
50 
50 
49 
48 
48 

61 
51 
50 
49 
50 

Do. 
Do.. 
Do. 
Do. 
Do. 
Clear 

Kovember  2 

Kovember  3 

40 

48 
48 

Do. 

Cloudy. 

Do. 

Do. 

Kovember  4 

Kovember  5 

SE. 
*NE.* 

sw. 
s. 

s. 

8. 
8. 
E. 

s. 
s. 

8. 

s. 

S. 
KE. 

KE. 

KE. 
SE. 
KB. 
KE. 
KE. 
KE. 
KE. 
E. 
KE. 
NE. 
SE. 
NE. 
KE. 



Kovember  6...... 

49 

48 
46 
46 
46 
46 
46 
46 
46 

47 

46 
45 
45 
45 

48 

48 
46 
46 
46 
46 
46 
46 
46 

47 

46 
45 
45 
45 

<  Clear,  a.  m. 
}  Cloudy,  p.  m. 
Cloudy.  *^ 
Rain. 

Kovember  7 

Kovember  8 

45 

Kovember  9 

Do. 

Kovember  10 

Kovember  11 

Kovember  12 

Kovember  18 

Kovember  14 

Kovember  15 

Kovember  W 

Kovember  17 

Kovember  18 

Kovember  IG 

Kovember  20 

47 
40 
42 
46 
44 

42 

39 

"ll" 

43 

62 

78 
83 
80 

Clear. 

Do. 
Bain. 

Do. 
Cloudy. 
C  Cloudy,  tL  m. 
VClear,p.m. 
Clear. 

Do. 

Do. 

Do. 

D6. 

Kovember  21 

Kovember  22 

Kovember  23 

Kovember  24 

Kovember  25 

Kovember  2« 

Kovember  27 

Kovember  28 

Kovember  29 

Kovember  30    .. 

62 
62 
56 
60 
67 
56 
51 
50 
50 
44 

40 
42 
41 
40 
42 
41 
42 
43 
40 
44 

87 
105 
80 
92 
107 
85 
85 

45 
45 
47 
47 
45 
45 
43 

43  ! 

44  ' 
45 

45 
45 
47 
47 
45 
45 
48 
43 
48 
45 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Cloudy. 
Bain. 

Do. 
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Table  of  dUfribution  of  salmon  effgsfrom  the  United  States  salmon-hreediny  statUm^  MtCUmi. 
Jiiver,  California^  dunng  the  season  of  1879. 


State. 


Comroistioner. 


Iowa I  B-F.Shaw  . 

Kansaa D.  B.LoDg. 

Maryland 


Hinneaota . 


Nebraaka . 
Do... 
Do.... 


New  Jersey 

North  Carolina  . 


Ohio 

Pennsylvania  — 
Do 


R  0.  Sweeny ... 
W.L.May 


£.  J.  Anderson . 
lL.L.Polk 


B.  D.  Potter . 
James  Duffy  . 

....do :.. 


Utah. 


Virriuia 

"West  ViVjjinia'!! 
Wisconsin 


A.  P.  Rockwood 
M. McDonald.  . 


H.B. Miller.    .. 
KKFiiirbank. 


Netherlands . . 
New  South  Wales 


France... 
Germany  . 
Canada ... 


New  York . 


£.a.  Blackford. 


Number 
asked. 


50.000 
100,000 
500,000 

400.000 

50,000 
50,000 
100  000 

600,000 

350,000 

200,000 
200,000 
100,000 

100.000 

300,000 
200,000 
150.000 
300,000 

100,000 

50,000 

100.000 
100,000 
100,000 

50,000 


Number       Number    ' 
assigned,     forwarded. 


Dei 


50,000 
100,000 
500.000 

400,000 

50.000 
50,000 
100,000 

500,000 

350,000 

200.000 
200,000 
100,000 

100,000 

300,000 
200.000 
150,000 
300,000 

100,000 

60,000 

100,000 
100,  ()0<> 
100,000 

50,000 


60,000 
100.000 
500,000 

400.000 

60,000 
50.00U 
100,000 

500,000 

350.000 

200,000 
200,000 
100,000 

100,000 

300,000 
200,000 

ir>o,ooo 

300,000 
100,000 
50,000 
100.000 


B.  F.  Shaw,  Anamoaa.  lo 

D.  Ik  Long,  Ellsworth,  1 
T.  B.  Fergoaon,  Itahiiar^ 

Md. 
K.  O.  Sweeny,  Sftiai  VmK 

Minn. 
W.  L.  May,  Frbmoot.  Neic 
H.  S.  Kaley,  Red  Clood,  Xete^ 
J.  G.  Bomaine,  South  Bead, 

Nebr. 
Mrs.  J.  H.  Slack, 

bury,  N.  J. 
S.  G.  Worth, 

E.  D.  Potter.  Toledo,  Olda. 

,  James  Duffy,  MariiyUa,  Pa. 
Seth    Weeka.    GkMrry,    BrSa 

County.  Pa. 
A.  P.  Rockwood,  Satt  Lak» 

City,  Utah. 
M.  McDonald,  LexinsUMLTa. 
W.  F.  Page,  Wytbev^loL  Va. 
VhUe,  Romsey.  W.  Ta. 


C.S.Whl 

N.    K    Fkirbanka, 

Lake,  Wis. 
Zoological  Socie^, 


Geneva 


J.  Stuart,  MerriokTiBe,  Syd- 
ney, N.S.W. 
Acclimatation  Societr,  Pariiw 
100. 000  I  Deutsche  Fiacherei  Yereia. 


100^000 
50,000 


&  Wilmot,  Newcastle^  Oata» 

rio. 
E.  a  Blackford,  New  York, 

N.Y. 


Table  of  salmon  eggs  taken  at  the  United  States  salmon-breeding  station f.  McCl^nM  Jihetf 
CaUfomia,  during  the  season  of  1879. 


Date. 

Number  of  eggs 
taken. 

Total  number  of 
eggs  taken. 

Nhmber  of  Total  number 
aalmon  |    of  salaoa^ 
sfMwned.  j    apawaed. 

Auir.24 

3,850 
9,900 
61, 0-SO 
90,750 
155.100 
261,800 
270,600 
367,400 
882,800 
?60,700 
318,450 
409,200 
882,200 
239,250 
519, 750 
313,500 
242,550 
429,000 
462.000 
363,000 
462,000 
198.000 
104,500 
82,500 

2 

,1 

10 
38 
60 
61 
75 
92 
60 
71 
92 
223 
56 
96 
87 
56 
75 
U5 
100 
115 
67 
27 
26 

*27:::::::::::::::::::::::::::::. 

13.750 

74,800 

165,550 

820.650 

582,450 

853,050 

1,220,450 

1,603,250 

1,863.950 

2,182,400 

2,691,600 

3,473,800 

3. 713, 050 

4,232,800. 

4,546,300 

4,788,850 

5,217,850 

5,679,850 

6,042,850 

6, 504,  £50 

6,702,850 

6,806,850 

6,889.360 

S- 

29 

20 

80 

39' 

Sept   1 

7T 

127 

3 

196 

4     

pz 

5    

3» 

6 

4» 

7 

486 

8 

568 

10 

811 

11 

887 

12 

•e 

13 

1,M9 

14 

U06 

15    

U8B 

16 

1,396 

17 

l.9» 

21 

1,5m 

22 

1,567 

23 

i,m 

24 

1.6S9- 
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Table  of  weighU  of  female  eaXmon  afier  spawning^  McCloud  Eiver,  Calif omiaj  1879. 


13 


Angiwt  30.— "Weight  (ponnds),  14, 13, 14, 12, 15, 10, 10, 10, 15, 9, 9, 13, 10, 12, 8, 15, 9, 8, 7. . 
September  1.— Weight  (pounds),  13, 16, 8. 15, 17, 9, 9, 9,  G,  8,  8, 12, 10. 10, 11, 16, 8, 12, 8, 16, 

10,11,14,8,8,16,12,7,10,13,10,10,8,10,9,8,10,10  1 

September  2— Weight  (pounds),  12, 11, 9, 11, 9, 9, 8, 12, 12, 7, 8, 11,  II.  11, 11, 8, 13, 14, 9, 0, 

8,  15,  14,  9,  8,  14,  7, 9, 14, 10, 8, 9, 12, 11, 13, 11, 9, 14, 10, 14, 15, 8, 12,  17, 12, 11, 5, 12, 13, 10. 

10,11,15,12,15,13,12,8,16,7 1 

September  3.— Weight  (pounds),  13,  7,  15, 10, 13, 10, 12, 12, 11, 11, 10, 16, 11, 10. 8, 12, 13, ! 

15, 16,  16,  12,  15. 8, 17, 10, 14, 9, 10, 14, 17. 14, 17, 6, 16,  9, 13, 14, 8. 10, 17, 11, 13, 8, 13, 11, 11,  ; 

«,«,«,-,.  ,«  .a  ,^  o  .»  o  ,A  o  » 5. 14,11,10,9,16,16,18,14,13,10,12,8,13,10,7.... 
1  ,  14, 10, 11, 1 1, 12, 12, 11, 7, 12, 11, 8, 11, 13, 14, 13, 15,  i 

,  8, 14, 12, 12, 15, 14, 13, 9, 12, 10, 12, 13, 16, 14, 13, 14, 


9,  16,  1%  16, 16, 16, 16, 12, 13, 7, 10, 12, 6, 8, 7, 15, 11, 1 
4, 12, 13, 10, 17, 8, 8, 9, 12, 11, 14, 9, 11, 6. 11, 11, 12, 8, ; 
8, 14. 8, 15, 10, 8, 8, 8, 13, 10, 13, 10, 8, 8, 11, 12, 8, 7, 8, 

i,ii"9,i6,'i4,'d,'iii2,'5,"ii'i8,'ii"i4,'iii,*i4,'9,'i6^^ 

5, 15, 12, 8, 12, 11, 15, 8, 12, 10, 1^8, 9, 11, 14, 8, 7, 13, 1 


17,  13,  11,  10,  14, 7, 11, 15, 8, 15, 7, 8, 12, 12, 16, 8, 12, 
13, 10, 10, 14, 18, 10, 11, 13, 9, 12, 10, 11, 8, 6, 12, 9, 15, 

14,9,17,10,12,11,8,12,12 

9,  10, 13, 10, 8, 15, 10, 12, 9. 8, 16, 10, 16, 9, 14,  U,  10, 
7. 15, 14, 14, 9, 8, 8, 8, 5, 14. 8, 14, 10, 12, 13, 16, 12, 15, 
11, 14, 14, 10, 8, 8, 10, 11, 16, 15, 11, 12, 15, 7, 7, 7, 8, 6, 


213 
405 

655 


991 


796 


1,020 


11.21 
10.06 

10.9 

1L99 

ia96 

laST 
XL  08 
11.81 

1L08 


Beoordof9einiiig  operations  conducted  at  Unitbd  States  fishery y  Baird^  CaL^  on  the  MeCUmd 
River,  from  July  22  to  September  22, 1879,  on  account  of  United  States,  hy  Livingston  Stone, 


Date. 

Hoar. 

Tempen- 
tore  of 
air. 

Condition  of— 

Fish  taken. 

Bipeflak, 

Sky. 

Water. 

Kales. 

Females. 

females. 

July  22 
24 

7.80  p.  m 

o 
70 
70 
72 
76 
80 
76 
82 
74 
70 
100 
71 
74 
62 
78 
74 
87 

Clear.... 
...do  .... 

Clear.... 
...do 

300 
500 
450 

1,000 
400 
700 
220 
100 
500 
200 

1,000 
200 
100 
260 
800 
250 
200 

2 
8 

26 
6 
5 

11 

.     1 

82 

.      7 

20 

6 

7.36  p.  m 

• 

26 

7.30  p.  m 

...do  .... 

...do  .... 

30 

7.40  p.  m 

.    do .     . 

...do  .... 

Aug.    1 

7.00  p.m 

...do.... 
...do  .... 

...do.... 
...do.... 

7.30  p.  m 

7 

7.15p.m               

do    ... 

An 

8 

7.30  p.m 

...do  .... 

11 

7.45  p.  m 

.:::::::::i:-:    -- 

12 

1.15  p.  m    

Clear.... 
...do.... 
...do.-.- 
...do.... 
...do.... 
...do.... 

Clear.... 
...do.... 
...do.... 
...do.... 
...do.... 

12 

7.45  p.  m 

16 

7.00  p.  m. 

17 

7.00a.m 

17 

7.30p.m.... 

61 
61 
20 
60 

19 

7.00  p.  m 

22 

7.00p.m 

1 

24 

7.15  i>.m 

4 

S.  Miss.  59- 


-45 
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Seoordof  $einiiig  operatkmi  o(mdueied  at  BtMi^  ^^*i  ^^  ^  MeClowi  Biver,  from  JngwA 
25  to  September  4,  1879,  cm  account  of  United  atatetf  hjf  Livingaton  Stone  et  aZ. 


Srte. 

Hoar. 

Tempera- 
ture of 
air. 

Fiah  taken. 

RIpefiah, 

Males.   !  Females. 

ISaaJflT 

^"«i? 

7.00  p.  m 

0 

67 
65 

180  1            65 
130  <            23 
150             150 
95  1            100 
100               29 
200               59 
260  1             44 
300  1             49 
200  ,             56 
300  I             55 
100               23 
100  1             80 

4 

7.15  p.  m 

7 

28 

7.00  p.  m 

u 

29 

7.15  a.  m 

1» 

81 

7.00  p.  m 

68 
67 
64 
64 
62 
62 
57 
60 
65 
67 
62 
62 
66 
66 
52 
51 
60 
50 
57 
69 
80 
64 
64 
58 
N 
56 
54 
68 
66 
64 
66 
55 
58 
53 

n 

54 

64 
80 
66 
64 
75 
83 

7 

81 

7.10  p.  m 

1 

7  45p.m 

4 

7.50  p.  m 

1 

9.30  p.  m 

6 

9.40  p.  m 

5 

Bept'j 

12.00  p.  m V 

7.80  a.  m 

1 
1 

7.45  a.  m 

30  ,              5  i              1 

8.10  a.  m 

55               25  '              T 

7.15  p.  m 

70               82 
40               20 
56  ,             15 

200  '             50 
50  ,             20 
80               15 

150               45 

) 

7.80  p.  m 

„..] 

8.20  p.  m 

9.00  p.  m 

9.45  p.  m 

10.20  p.  m 

10.55  p.  m • 

11.50  p.  m 

145               85                8 

7.10  a.  m 

400              175 

ai 

7.30  a.  m 

125 

100 

460 

150 

100 

85 

80 

90 

200 

160 

130 

270 

MO 

170 

180 

240 

400 

125 

80 

100 

60 

276 

S25 

30 
57 

150 
30 
20 
15 
20 
15 
40 
40 
20 
20 
85 
80 
28 
35 

100 
75 
10 
10 
40 

100 
50 

8.40  a.  m 

7.00  p.  m 

v 

7.15  p.  m ^ 

&45p.m 7. 

9.45  p.  m 

10.45  p.  m 

11.80  p.  m :.. 

7.30  p.  m 

u 

7.50  p.  m ^ 

aiOp.m 

9.00  p.  m 

9.45  p.  m 

14 

10.40  p.  m 

U 

11.35  p.  m 

12.15  p.  m 

7.10  a.  m 

28 

7.80  a.  m 

9.05  a.  m 

....•••••• 

7.10  a.  m 

&80a.in 

9.05  a.  m 

10.40  a.  m 
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Becord  of  totting  0pefatUm$  cimtUieted  at  BaML,  OoZ.,  an  ike  McCUntd  Biter ^  from  September 
4  to  September  21,  1879,  on  account  of  United  States,  by  Livingston  Stone, 


Date. 


Tempera- 

Fish token. 

Bipeflah. 

ture  of 
air. 

femalea. 

Malee. 

Females. 

o 
66 

1 
300  t      30 

12 

64 

100  ,      46 

6 

58 

300  .     103 

12 

56 

200       75 

65 

100       50 

54 

500  ,     150 

54 

300  :     125 

54 

300      150 

67 

300  !      90 

18 

60 

200 

50 

4 

90 

175 

75 

18 

66 

175 

80 

U 

62 

125 

18 

62 

125 

14 

58 

125 

14 

58 

250 

50 

56 

200  1      85 

56 

250 

80 

56 

200 

85 

58 

200 

50 

60 

350 

100 

68 

125 

85 

90 

150 

20 

60 

200 

60 

58 

200 

60 

10 

57 

800 

40 

56 

200 

50 

56 

300 

25 

56 

200 

26 

55 

500 

80 

18 

55 

200 

40 

54 

150 

50 

87 

91 

150 

50 

15 

91 

100 

40 

64 

400 

100 

18 

62 

200 

25 

60 

200 

25 

60 

150 

10 

58 

250 

25 

58 

200 

SO 

56 

200 

20 

54 

150 

18 

58 

150 

50 

63 

175 

40 

95 

200 

50 

66 

200 

23 

64 

300 

15 

62 

200 

20 

10 

60 

150 

25 

59 

200 

20 

58 

150 

25 

58 

100 

15 

54 

400 

125 

U 

67 

800 

75 

16 

70 

225 

50 

89 

100 

20 

90 

300 

50 

11 

65 

400 

50 

65 

300 

80 

61 

125 

20 

60 

150 

20 

60 

25 

8 

60 

75 

15 

52 

100 

40 

70 

125 

50 

10 

89 

200 

126 

U 

60 

400 

50 

60 

800 

80 

50 

125 

20 

58 

150 

20 

58 

25 

8 

60 

75 

5 

54 

125 

20 

68 

200 

30 

88 

150 

28 

60 

260 

60 

n 

7.30  p.m. 

7.45  p.  m 

8.15  p.  m 

9.00  p.  m. 

9.30  p.  m 

10.00  p.  m 

11.00  p.  m 

12.00  p.  m 

7.40  a.  m 

7.50  a.  m 

1.40  p.  m 

7.15  p.  m. 

7.45  p.  m 

8.80  p.m. 

9.15  p.  m 

10.10  p.  m, 

11.00  p.  m 

lLd0p.m 

12.10  p.  m 

7.30  a.  m 

7.45  a.  m 

8.40  a.  m 

1.35  p.  m 

7.15  p.  m 

7,30  p.  m 

8.30  p.  m 

9.30  p.  m 

9.45  p.  m 

10.30  p.  m 

11.30  p.  m 
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1.40  J),  m 

7.15  p.  m 

8.05  p.  m 
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lL50p.m. 
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7.80  a.  m 

7.45  a.  m 

L40p.m 

7.80  p.  m 
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XXVI.-CALIFORNIA  SALMON  IN  THE  NETHERLANDS. 


By  C.  J.  BOTTEMANNB.* 


[From  "  Xederlandsche  Staats-CouranV*  No.  246,  October  18, 1880,  official  J ouinal  of  the 
Datch  Government,  published  at  the  Hague.] 


Mr.  G.  J.  Botteiuanne,  of  Bergen  op  Zoom,  chief  superintendent  of  the 
fisheries  of  the  Scheldt  and  other  rivers  in  the  south  of  Holland,  who 
has  been  commissioned  by  the  government  to  superintend  tlie  experi- 
ments in  stocking  some  of  the  Dutch  rivers  with  Oalifomia  salmon,  has 
made  the  following  report  on  the  results  of  his  experiments  during  the 
period  1878-1880: 

During  the  investigations  relative  to  the  different  kinds  of  salmon  in- 
habiting our  rivers,  and  the  condition  of  the  fisheries,  which  our  gov- 
ernment' had  made  during  the  years  1869  and  1873,  my  attention  was 
directed  to  the  circumstance  that  so  little  is  heard  nowadays  of  salmon 
being  caught  which  had  been  marked  before  they  were  set  out,  and  that 
it  is  very  difficult  to  mark  any  considerable  number  of  young  salmon, 
which,  nevertheless,  is  necessary  for  furnishing  the  only  possible  proof 
of  the  beneficial  influence  of  pisciculture  upon  the  fisheries.  I  conse- 
quently arrived  at  the  conviction  that  other  steps  must  be  taken  to  con- 
vince not  merely  the  general  public,  but  especially  the  fishermen,  that 
pisciculture  was  no  chimera,  but  a  science,  and  a  considerable  industry 
whose  benefits  they  were  principally  destined  to  reap,  and  towards  the 
furtherance  of  which  they  must  extend  a  helping  hand.  After  mature 
deliberation  I  found  that  the  best  way  to  reach  this  object  would  be  to 
put  salmon  of  a  kind  not  known  in  our  country  in  some  of  our  rivers 
which  contain  few  or  no  salmon.  Such  a  river  was  soon  found.  The 
Limberg  Mouse  is  well  known  as  containing  but  few  salmon,  for  although 
formerly  these  fish  were  frequent  in  that  river,  hardly  any  are  caught  there 
now.  Another  great  difficulty  was  the  question  as  to  what  kind  of  sal- 
mon should  be  selected.  It  must  be  a  fish  which,  when  caught,  would 
not  leave  a  doubt  in  the  mind  of  the  fisherman  who  had  caught  it  that 
it  was  a  salmon,  and  still  it  must  di£Fer  from  the  common  Bhine  salmon* 
The  fisherman,  in  fact,  must  be  able  to  see  at  once  that  he  has  caught 

*  CalifomiscKe  zalm  in  Ntderland.    Translated  by  HERBiAN  Jacobson. 
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a  strange  salmon.    In  addition  to  all  this  the  salmon  mnst,  of  course, 
be  of  a  good  quality. 

Yarioos  circumstances  favored  me.  Daring  my  stay  in  America,  in 
the  autumn  of  1874 1  saw  in  Mr.  Seth  Green's  piscicultural  establishment, 
in  the  State  of  Kew  York,  some  young  Califoroia  salmon  which  had  heext 
brought  from  California  when  still  contained  in  the  egg.  Even  when 
quite  small  they  could  at  once  be  distinguished  from  the  Bhine  salmon, 
and  a  drawing  of  an  older  salmon  of  the  same  kind  convinced  me  tiiat  I 
had  found  what  I  waA  looking  for.  As  it  was  for  the  time  being  imx>os- 
sible  to  obtain  eggs  of  the  Oalifomia  salmon,  I  made  an  attempt  to  take 
trout-eggs  back  with  me  to  the  Netherlands,  and,  considering  the  diffi- 
culties attendant  upon  this  attempt,  it  must  be  said  that  it  proved  rea- 
sonably successful. 

In  1876 1  at  last  found  a  live  specimen  of  about  the  size  of  a  St  Jacobs 
salmon  in  the  New  York  aquarium,  which,  as  far  as  its  external  i^pear- 
ance  was  concerned,  fulfilled  all  the  conditions  required  of  it. 

I  had  no  opportunity  to  judge  of  the  flavor  of  fresh  salmon,  but  I  tasted 
some  that  had  been  canned,  and  found  it  very  good.  If  I  therefore  suc- 
ceeded in  obtaining  eggs  of  this  California  salmon  {Saimo  quinmat)^  in 
transporting  them  sately  to  the  Netherlands,  and  hatching  them  there, 
no  one  who  caught  such  a  fish  would  fail  to  see  its  difference  from  the 
Bhine  salmon  {Salmo  8alar)j  and  the  &bct  could  not  be  kept  a  secret,  as, 
in  my  opinion,  is  generally  done  when  a  marked  Bhine  salmon  is  caaght. 

When,  therefore,  late  in  the  autumn  of  1876,  the  minister  of  finance 
asked  me  to  take  the  place  of  superintendent  of  the  Scheldt  fisheries, 
I  immediately  accepted  the  offer,  and  in  February,  1877,  talked  over 
the  matter  with  Prof.  Spencer  F.  Baird,  the  American  Commissioner  of 
Fisheries,  whom  I  had  learned  to  know  during  my  visits  to  the  United 
States.  Before  I  left  America,  he  promised  to  send  me  in  the  aatomn  a 
considerable  quantity  of  California  salmon.  Late  in  the  summer  of  the 
same  year  (1877),  Professor  Baird  sent  me  100,000  salmon-eggs,  whidi 
were  accompanied  by  his  assistant,  Mr.  Fred.  Mather,  as  £eu*  as  Bremer- 
haven,  where,  owing  to  the  impossibility  of  my  receiving  them,  they  vrere 
received  by  the  assistant  director  of  the  Boy al  Zoological  Society, "  Katura 
Artis  Magistra,"  of  Amsterdam,  in  whose  gardens  these  eggs  were  to  be 
hatched.  Through  the  kindness  of  the  director.  Dr.  6.  F.  Westerman, 
the  society  undertook  the  hatching  of  these  eggs  free  of  exi>ense.  To 
my  great  sorrow  nearly  all  these  eggs  perished,  owing  to  their  not  hav- 
ing been  properly  packed. 

Some  fish  were  successfully  hatched ;  but  with  the  exception  of  tiiree, 
they  all  died  very  soon.  These  three,  however,  developed  so  well,  that 
I  had  no  doubt  that  if  other  eggs  were  sent  and  were  rncure  carefully 
packed  the  attempt  would  prove  successful.  As  soon  as  Professot 
Baird  was  informed  of  the  failure,  he  at  once  offered  to  send  other  eggs, 
which  arrived  during  the  year  1878.  These  eggs,  which,  at  my  sugges 
Hon,  had  been  packed  in  a  different  way,  arrived  in  good  condition  at 
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Amsterdam  via  Bremen.  Tbia  time  the  mioister,  at  my  suggeetioiii 
offered  to  bear  all  the  expenses,  to  be  paid  firom  the  treasury  of  his  de- 
partmmt,  leaving  the  whole  matter  ^itirely  in  my  hands. 

When,  on  the  26th  of  October,  the  eggs  were  placed  in  the  gardens  of 
the  Zoological  Society,  where  they  were  to  be  hatched,  82,600  out  of  the 
85,000  which  had  been  received  were  found  to  be  in  good  condition. 
Of  these  19,497,  or  24  per  cent.,  perished  daring  the  incabation.  This 
was  probably  cansed  by  the  high  temperature  dT  the  water  during  the 
hatching  process ;  it  i  s  also  possible  that  in  unpacking  the  eggs  I  did  not 
change  the  t^nperature  gradually  enough.  Baising  the  temperature  too 
quickly  and  letting  it  remain  high  is  very  apt  to  prove  injurious  to  the 
eggs.  When  hatched,  many  of  the  little  fish  did  not  seem  to  possess 
the  necessary  strength  to  get  free  of  the  egg-shell  when  it  burst,  and  in 
their  attempts  to  do  so  some  of  them  were  choked. 

Through  the  good  care  which  was  taken  of  the  young  fish  in  the  gar- 
dens of  the  Zoological  Society,  about  61,000  young  saknon  were  suc- 
cessfully hatched,  whose  umbilical  bag  had  almost  entirely  disappeared. 
Although  there  was  no  precedent  that  salmons  younger  than  one  year 
had  been  set  out  in  rivers,  50,000  of  these  fish  had,  nevertheless,  to  be 
set  out  in  the  river  Meuse,  near  Yenlo,  in  January,  1879,  as  the  Zoologi- 
cal Society  needed  all  the  space  at  their  command  for  the  hatching  of 
lUiine  salmon. 

In  spite  of  the  very  unfavorable  weather,  as  there  was  a  hard  frost, 
we  succeeded  in  preventing  the  freezing  of  the  water  in  the  cans  in 
which  the  fish  were  transported,  principally  through  the  very  valuable 
aid  extended  by  the  superintendents  of  the  railroad  stations  at  Amster- 
dMn,  Utrecht,  Boxtel,  and  Y inlo.  Although  the  journey — and,  tiierefore, 
the  stay  of  fish  in  the  cans — ^lasted  about  eight  hours,  the  loss  was  trifling. 
With  the  same  success  5,000  young  salmon  were  set  out  in  the  Zwaans- 
I>rong,  near  Apeldoom,  and  about  the  same  number  in  the  small  streams 
wbidi  feed  the  Molecate  ponds  near  Hattem,  to  which  the  owner.  Baron 
van  Heeckeren  van  Molecate,  kindly  gave  his  consent.  The  oltject  was 
to  have  an  opportunity  of  observing  the  development  of  the  young  fish 
when  in  a  free  condition.  In  spite  of  all  precautions  it  seems  that  the 
young  fish  escaped  from  Molecate;  and  although  every  effort  was  made 
to  trade  them,  they  could  not  be  found. 

In  the  Zwaansprong  we  were  more  successful.  It  is  true  that  their 
number  decreased  through  cannibalism ;  but  this  is  a  common  occur- 
rence with  fish  of  prey  when — as  in  this  case  purposely — they  are  not 
fed.  A  considtokble  number,  howev^,  were  tost  by  the  breaking  of  a 
dike,  the  feh  escaping  through  the  opening  into  the  Diereusche  Canal. 
As  the  break  in  the  dike  was  fortunately  soon  discovered,  about  1,400  of 
the  deserters  were  caught  and  placed  in  one  of  the  ponds  of  the  neigh- 
boring estaUishment  of  Mr.  Kordhock  Hegt.  As  early  as  October,  1879, 
I  found  young  salmon  measuring  13^  centimeters.  Of  those  which  had 
been  set  out  in  the  Mouse  many  were  observed  during  the  first  few  days 
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after  their  liberation ;  bat  after  that  nothing  more  was  seen  of  them  till 
the  spring  of  1880^  when  some  of  them  were  again  seen.  Finally  Mr. 
Byke  succeeded  in  May,  1880,  in  catching  several  of  tiiese  salmon  near 
Fegeleni  One  of  these  fish  put  up  in  spirits  of  wine  was  sent  me  by  Mr. 
Byke,  and  fonnd  to  measure  14  centimeters. 

In  1879  the  Dutch  (Government  asked  the  American  Government  to 
make  another  attempt  to  send  salmon-eggs.  The  request  was  granted, 
and  the  eggs,  which  had  been  carefully  looked  after  during  tlie  voyage, 
arrived  at  Rotterdam  in  excellent  condition.  The  vessel  which  brought 
them  was  the  steamer  ^< Schiedam,"  Captain  Chevalier,  of  the  Nether- 
land-American  Steamship  Company.  This  company  brought  these  eggs 
to  Europe  firee  of  expense,  as  the  German  Lloyd  had  done  on  former  oc- 
casions. The  number  of  eggs  was  somewhat  less  than  the  year  before, 
viz,  about  60,000  (59,300).  Of  these  10,146  perished  during  the  hatch- 
ing process— counting  in,  however,  1,200  which  were  already  spoiled  when 
they  arrived ;  the  loss  during  this  attempt  was  therefore  only  15  per 
cent  During  the  umbilical  period  2,154  more  were  lost  (counting  in 
345  that  were  deformed).  The  total  number  of  fish  which  were  success- 
fully hatched  was,  therefore,  46,000. 

As  it  seemed  too  great  a  risk  to  set  out  these  young  salftion  in  open 
rivers,  and  as  I  knew  of  no  small  stream  which  fulfilled  all  the  condi- 
tions for  their  successful  raising,  I  proposed  to  his  excellency  the  minis- 
ter this  time  to  put  all  the  young  fish  in  the  piscicultural  establishment 
of  Mr.  Nordhock  Hegt,  on  the  Zwaansprong,  and  to  keep  them  tJiere  till 
the  spring  of  1880.  I  made  this  proposition,  because  up  to  that  time  I 
had  not  heard  anything  about  any  of  the  young  salmon  having  been 
caught  which  the  year  before  had  been  set  out  near  Blerik.  As  his 
excellency  granted  my  request,  45,500  young  salmon  were  successfully 
transported  to  the  Zwaansprong,  where  they  grew  rapidly.  According 
to  their  size  they  are  distributed  through  several  ponds.  The  mortality 
was  very  small,  and  it  is  probable  that  during  the  coming  spring  a  large 
number  of  young  salmon  can  be  set  out  in  the  Meuse. 

In  the  basins  of  the  zoological  garden  at  Amsterdam,  I  retained  50D 
of  these  fish.  Some  of  these  fish,  which  firom  the  Zwaansprong  were 
taken  to  the  piscicultural  establishment  at  Yelp,  I  saw  last  summer  and 
found  them  in  excellent  condition.  The  size  of  these  young  fish  seems 
to  keep  step  with  their  voracity,  which  is  truly  astonishing,  and  which, 
in  spite  of  the  ample  and  good  food  thrown  to  them,  proved  a  consider- 
able source  of  danger  to  their  weaker  brethren. 

The  young  fish  from  the  hatching  period,  1878-'70 — several  hundred 
in  number — which  are  still  in  the  Zwaansprong,  measure  at  tiie  present 
time  22-23  centimeters,  whilst  young  fry  taken  there  in  March,  1880, 
measure  6-7  centimeters. 

It  is  a  great  satisfaction  to  me  that  Professor  Baird  has  expressed  his 
willingness  this  year  also  to  send  some  salmon-eggs  to  the  Netherlaads. 

The  result  of  all  our  experiments  so  fiar  may  be  summed  up  as  fd- 
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lows :  After  counting  oat  those  eggs  which  on  their  arrival  in  the  Neth« 
erlands  were  found  to  be  in  bad  condition,  the  loss — ^including  the  de- 
formed fish — daring  the  hatching  and  nmbilical  periods  was  26  per  cent, 
in  1878,  and  not  qnite  21  per  cent  in  1879. 

If  in  piscicalture  one  has  74-79  per  cent,  soand  yonng  fish  at  the  end 
of  the  nmbilical  x>eriod,  the  resalt  mast  be  called  very  satisfactory.  I 
think  that  this  resalt  is  in  the  highest  degree  satisfactory  if  we  take 
into  consideration  the  many  stages  of  the  long  jonmey  which  the  eggs 
had  to  perform  before  they  reached  their  final  destination.  First,  they 
were  gathered  in  the  wilderness  of  California,  the  gatherers  being  pro- 
tected by  the  bayonets  of  soldiers ;  then  they  had  to  travel  qnite  a  num- 
ber of  miles  over  a  rough  road  in  jolting  wagons  before  they  reached 
the  railroad.  Thereupon  they  had  to  be  in  the  cars  for  a  whole  week — 
often  in  a  tropical  heat — ^traveling  firom  California  to  New  York ;  in  that 
city  there  would  generaUy  be  some  delay  until  they  could  be  placed  on 
board  the  steamer ;  this  would  be  followed  by  a  voyage  of  very  nearly 
two  weeks,  their  whole  trip  concluding  with  a  railroad  journey  from 
Sotterdam  to  Amsterdam. 

If  after  young  salmon  have  been  set  out  in  the  Meuse  in  January, 
1879,  the  x>ercentage  of  successfully  hatched  fish  is  more  favorable  than 
I  had  expected,  and  if,  as  now  seems  likely,  more  than  80  per  cent,  of 
the  young  fish  taken  to  the  Zwaansprong  continue  to  live,  salmon  of  this 
kind  will  certainly  be  caught  in  our  rivers  in  a  few  years. 

Hardinveld  and  Gorinchem  will  probably  be  the  first  places  where 
such  salmon  will  be  caught,  as  the  young  salmon,  when  going  towards 
the  sea  (if  not  all,  at  any  rate  by  &r  the  greater  number),  will  go  by 
way  of  the  Nieuwe  Mervede  to  the  Holland  Deep  and  will  return  the 
same  way. 

If  our  experiments  are  again  successftd  this  year,  a  considerable  in- 
crease of  the  Meuse  salmon  fisheries  will  be  noticed  in  a  few  years. 

C.  J.  BOTTBMANNB. 
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XXVII.-REPORT  OF  OPERATIONS  AT  THE  UNITED  STATES 
TROUT  PONDS,  McCLOUD  R(VER,  CALIFORNIA,  DURING  THE 
SEASON  OF  1879. 


By  Livinostok  Stokb. 


Hon.  Spenoeb  F.  Baibd  : 

Sm :  In  pursnance  of  your  instructioDS  to  establish  a  station  for  tak- 
ing and  distribating  the  eggs  of  the  California  brook  tront  (Saltno  iridea)^ 
I  examined  all  the  streams  emptying  into  the  McOlond  Biver  for  a  dis- 
tance of  twelve  or  fifteen  miles  above  the  salmon-breeding  station,  and^ 
on  the  25th  of  July,  selected  a  location  for  the  purpose  mentioned  at  the 
mouth  of  a  stream  on  the  east  side  of  the  McGloud,  four  miles  above  the 
salmon  fishery.  The  location  is  eminently  favorable  for  the  work^  and 
XK>ssesses  the  two  essentials  for  a  trout-breeding  station,  viz,  great 
abundance  of  clear,  cold  water,  and  excellent  facilities  for  capturing 
wild  trout  for  breeders.  It  is  also  only  four  miles  firom  the  fishery  res- 
ervation, which  will  undoubtedly  prove  to  be  a  great  convenience  in  the 
carrying  •n  of  the  two  places. 

The  name  of  the  stream  which  was  selected  for  the  trout-breeding  sta- 
tion is  the  George  Crook's  Greek,  a  creek  deriving  its  name  firom  that  of 
a  white  settler  who  was  murdered  there  by  the  McCloud  Indians  in  1873. 

We  found  everything  there,  of  course,  in  its  primeval  condition,  and 
had  to  do  a  great  deal  of  hard  work  to  grade  the  place  properly,  and  to 
bring  a  sufficient  supply  of  water  to  the  requisite  elevation.  This  work, 
and  the  catching  of  breeding-trout,  occupied  most  of  the  time  till  about 
the  1st  of  September,  when  we  began  to  put  up  the  hatching-house  and 
dwelling-house. 

The  greatest  drawback  to  the  place  is  that  it  is  approached  only  by 
an  Indian  txail  from  the  fishery  reservation,  and  all  supplies  of  every 
description  have  to  be  packed  upon  the  backs  of  men  or  horses.  It 
would  not  be  very  difficult,  however,  to  build  a  wagon-road  there,  and 
some  day  this  will,  perhaps,  be  done.  When  this  road  is  built  I  think 
it  will  be  the  most  favorable  location  for  trout-breeding  that  can  be  found 
in  California. 

The  establishment  of  a  trout-breeding  station  in  an  uninhabited  region 
like  the  cafion  of  the  McCloud  furnishes  so  many  peculiar  features  that 
yon  will  perhaps  excuse  considerable  detail  in  describing  how  it  was 
accomplished. 

The  first  thing  was  to  find  a  suitable  location.    With  this  object  in 
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view  a  party  of  three,  consisting  of  Mr.  Greene,  Mr.  Bedcliff^  imd  myseU^ 
Started  one  July  morning  on  horsebaek  for  an  expedition  up  the  river, 
bringing  a  fourth  horse  along  with  us  to  carry  our  blankets  and  provisioiis. 
Taking  the  narrow  Indian  trail  on  the  west  side  of  the  river — ^for  there 
are  no  roads  on  either  bank — we  followed  it  for  eight  miles  to  Mr. 
Campbell's  ranch,  where  we  forded  our  horses  and  took  the  trail  on  the 
east  bank  of  the  river.  There  are  no  white  settlers  above  this  point,  and 
our  ride  from  hero  was  through  a  country  wild  and  picturesque  in  the 
extreme.  The  trail,  probably  the  same  that  the  Indians  have  traveled 
for  centuries,  wound  over  the  cliffs  and  around  the  hills  of  the  canon, 
among  some  of  the  most  magnificent  landscapes  in  the  world.  We  were 
soon  inclosed  in  a  circle  of  almost  inaccessible  mountains,  where  high, 
precipitous  clifib  extended  down  sometimes  to  the  water's  edge,  and 
through  which  the  McCloud  somehow  wound  its  tortuous  way,  not  so 
much  a  river  here  as  a  succession  of  foaming  cascades.  The  Tosemite 
Valley  is  sublime  and  stupendous  in  its  grandeur,  but  there  is  a 
brilliancy  and  enchantment  about  the  beauty  of  the  Upper  McCloud 
that  I  have  never  seen  in  the  Yosemite  or  anywhere  else.  Oar  path, 
as  may  be  supposed,  was  far  from  being  smooth  or  safe.  Being  very 
little  traveled,  as  there  are  but  few  Indians  so  far  up  in  the  moontains 
as  this,  the  trail  was  sometimes  so  rough  and  narrow  that  it  seemed  as 
if  horses  could  not  possibly  keep  their  footing ;  and,  rough  and  narrow 
as  it  was,  the  trail  sometimes  led  along  the  very  edge  of  rocky,  precipi- 
tous bluffs,  where  a  misstep  of  two  or  three  inches  from  the  path  would 
throw  horse  and  rider  down  hundreds  of  feet  into  the  canon  below.  Our 
horses,  however,  were  sure-footed,  and  about  nightfall  we  safely  readied 
the  mouth  of  Nosonnie  Greek,  where  I  had  been  informed  there  was  a 
good  site  for  trout  ponds.  As  we  approached  the  creek,  we  saw,  across 
an  intervening  gulch  or  two,  a  waving  field  of  wild  oats,  yellow  smd 
bright  as  gold,  where  we  decided  at  once  to  camp  for  the  night,  the 
long,  clean  oat  straw  famishing  a  luxurious  bed  for  the  campers  as 
well  as  abundant  food  for  the  horses.  The  night,  passed  under  the  op^i 
California  sky  on  our  deep  beds  of  straw,  was  delightful,  and  we  awoke 
the  next  morning  rested  and  refreshed,  having  been  disturbed  but  once 
in  the  night,  owing  to  the  approach  of  a  bear  or  panther  whidi  partiaOy 
stampeded  the  horses. 

The  next  morning  we  made  a  thorough  examination  of  the  creek  «)d 
found  it  ^wholly  unsuitable  for  a  trout-breeding  station.  The  guldi 
through  which  it  flows  is  narrow  and  almost  a  solid  mass  of  bowlders. 
The  water  was  warm,  which  implies  droughts  in  the  summer  and  floods 
in  the  winter,  and  what  was  alone  sufBcient  to  settle  the  matter,  the 
approach  to  the  creek  was  altogether  too  difBcuIt  to  make  a  location 
there  at  all  desirable  unless  the  place  furnished  great  counterbalancing 
advantages.  This  not  being  the  case,  and  as  any  more  distant  point 
would  be  out  of  the  question,  we  took  up  our  line  of  march  down  the 
river  again,  keeping  on  the  east  side  trail  all  the  way.   We  crossed  sev- 
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eral  streams  on  our  way  dovm,  but  found  none  that  were  soitable  till 
we  I'eached  the  George  Crook's  Creek,  four  miles  fipom  home.  Here,  to 
our  great  delight,  we  found  almost  everything  favorable.  The  stream 
ran  clear  and  cold,  and  though  not  so  large  as  Kosonnie  Creek,  it  was 
large  enough.  There  was  a  long  reach  of  comparatively  still  water  in 
the  McCloud  at  this  point,  where  seMines  for  catching  parent  trout  could 
be  advantageously  set.  There  were  sugar  pines  near  for  cutting  out 
shakes  and  lumber,  and  oaks  for  fire- wood.  There  was  a  flat  piece  of 
ground  just  where  we  wanted  it  for  the  buildings  and  ponds,  and  although 
it  was  evidently  going  to  be  no  small  undertaking  to  get  the  water  fix)m 
the  brook  to  the  station,  it  was  nothing  compared  with  the  immense 
labor  it  would  have  taken  at  Nosonnie.  I  was  not  long  deciding  to  locate 
here,  and  on  the  next  Monday  morning  at  sunrise  had  taken  possession 
of  the  land  and  had  posted  a  notice  on  one  of  the  trees  that  I  had  taken 
up  the  claim. 

We  immediately  went  to  work  to  build  a  rude  brush  camp  and  a  tem- 
-poTBTj  house,  and  to  repair  the  trail  from  the  creek  to  the  salmon  fishery, 
BO  that  I  could  send  up  pack-horses  with  the  tools,  provisions,  cooking 
utensils,  and  other  things  needed  at  the  camp.  This  preparatory  work 
was  a  labor  of  some  days,  the  nights  of  which  we  diligently  improved  by 
catching  parent  trout  for  the  ponds,  the  month  of  July  being  the  best 
month  of  the  whole  year  for  catching  trout  in  the  McCloud  River.  As 
soon  as  possible  I  sent  up  a  boat  and  a  stove,  six  Indians  taking  them  up 
through  the  rapids  by  great  exertions  in  a  single  day. 

As  rapidly  as  we  could  we  got  to  work  on  the  buildings  and  ponds, 
and  especially  on  the  ditch  which  was  to  take  the  water  supply  from  the 
creek.  This  last  was  a  toilsome  work  of  weeks,  as  we  had  to  dig  through 
an  elevation  which,  though  not  large,  was  almost  filled  with  immense 
bowlders.  Another  laborious  task  was  getting  the  lumber  for  the 
buildings  to  the  camp.  To  carry  a  single  b#ard  over  these  mountain 
trails  in  a  burning  sun  is  no  slight  task,  and  to  carry  all  that  were  needed 
for  dwelling-house  and  hatching-house,  besides  the  provisions,  tools,  and 
furniture,  was  a  great  labor.  The  work  progressed,  however,  until  now 
we  have  a  thoroughly  appointed  trout  fishery  with  a  commodious  and 
comfortable  dweUing-house,  and  probably  the  finest  collection  of  trout 
ever  brought  together  in  one  place. 

I  cannot  forbear  mentioning  here  one  or  two  little  incidents  which^ 
though  not  of  much  importance  in  themselves,  serve  to  illustrate  some 
of  the  peculiar  features  of  working  in  this  uninhabited  country. 

Six  years  ago.  when  we  first  located  the  salmon  fishery  on  the  river 
bank,  there  was  but  one  white  settler  on  the  McCloud.  His  name  was 
George  Crooks.  In  the  fall  of  the  same  year  he  was  murdered  on  his 
own  ranch  by  the  McCloud  Indians,  because  they  said  the  land  belonged 
to  them.  It  is  at  this  place  that  we  have  established  the  trout-breeding 
station,  and  it  must  be  remembered  that  the  minds  of  the  Indians  have 
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not  been  changed  in  the  leaet  sinoe  they  killed  George  Crooks  and 
threw  his  body  into  the  river. 

A  few  days  after  we  had  bailt  onr  camp  and  begnn  work  there,  last 
July,  it  happened  one  Sunday  that  one  of  the  men  wi»  left  alone  in 
charge  of  the  camp.  As  the  day  wore  on  he  thought  he  heard  a  slight 
noise  near  him,  and  on  looking  up  he  saw  to  his  great  surprise  three 
Indians  standing  over  him,  each  with  a  drawn  knife  in  one  hand  and  a 
rifle  in  the  other,  and  here,  on  the  very  spot  where  the  last  settler  was 
murdered,  they  told  him  the  same  story  that  Uiey  had  told  the  mur- 
dered man,  viz,  that  this  waa  their  land,  that  the  white  m^i  had  no 
business  there,  and  that  they  did  not  want  white  men  on  the  McGlond 
Biver  at  all.  The  young  man  had  no  weapons  about  him,  and  was  whdly 
at  their  mercy.  They  would  undoubtedly  have  killed  him,  as  they  would 
certainly  have  been  glad  to  do,  if  they  could  have  summoned  up  the 
courage  to  face  the  consequences.  But  though  they  staid  with  him 
three  hours,  their  valor  did  not  reach  this  point,  and  they  finally  left 
him  as  they  found  him,  in  possession  of  the  place. 

Some  time  after,  in  November,  the  same  young  man,  whose  name  n 
Loren  Green,  in  climbing  a  bluff  to  recover  what  he  supposed  was  our 
stolen  dog,  found  the  dog  to  be  a  panther,  which  prepared  to  attack  him 
so  suddenly  that  he  barely  escaped  with  his  life,  by  jumping  into  hk 
boat  and  pushing  out  into  the  river.  I  think  I  may  say  to  my  fellow 
trout-breeders  in  the  settled  States  of  the  Atlantic  coast,  that  building 
trout-ponds  here  is  not  like  building  trout-ponds  at  home. 

At  first  the  men  all  slept,  not  only  under  the  oj>eJi  sky,  but  on  tiie 
ground.  After  a  while,  however,  they  requested  me  to  get  tliem  ham- 
mocks, because  the  scorpions  and  rattlesnakes,  of  which  they  had  killed 
a  considerable  number,  were  so  thick.  Of  course,  I  complied  with  their 
request,  but  it  did  not  prevent  one  of  the  men  fh>m  being  struck  on  the 
leg  by  a  rattlesnake,  his  heavy  boot  saving  him  from  receiving  a  fiEital 
stroke.  Nor  did  it  save  Mr.  Myron  Green  from  a  nearly  fsAxA  bite  from 
a  tarantula.  Mr.  Green,  on  retiring  to  his  hammock  for  tbe  night, 
threw  his  clothes  upon  a  rock  neiur  by.  During  the  night  a  tarantola 
crawled  into  his  clothes,  and  on  Mr.  Green's  dressing  in  the  morning, 
he  was  terribly  stung  by  the  venomous  creature.  Moistened  tobaceo 
was  immediately  put  upon  the  wound j  and  a  tumberful  of  alcohol  admin- 
istered inwardly,  after  being  somewhat  diluted  by  water.  This  checked 
the  progress  of  the  poison,  and  saved  Mr.  Green  from  a  very  serious  if 
not  fatal  consequences. 

I  mention  these  incidents  merely  to  show  that  widi  tarantulas,  aoiMpioos, 
rattlesnakes,  Indians,  panthers,  and  threats  of  murder  our  course  htfe 
is  not  wholly  over  a  path  of  roses. 

As  the  spawning  season  of  the  trout  at  this  point  does  not  oome  on 
till  the  beginning  of  the  next  year,  I  can  do  nothing  more  in  this  report 
than  to  give  a  description  of  the  buildings  that  have  be^i  a?ected  and  of 
the  work  that  has  been  accomplished  preparatory  to  the  taking  of  flie 
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egg^y  which  I  will  now  endeavor  briefly  to  do^  leaving  the  subject  of  the 
natural  history  of  the  trout  to  some  future  time,  after  we  have  had  ex- 
perience in  hatching  tiiem  and  extracting  their  eggs. 

A  ditch  220  feet  long,  5  fleet  de^,  and  aven^ging  3  feet  in  width,  con- 
veys  the  water  from  thecreek  to  the  trout-i>ond8.  To  turn  the  water  of 
the  creek  into  the  ditch,  a  dam  30  feet  long  and  two  feet  high,  built  of 
solid  rock  and  heavy  timbers,  has  been  constructed  across  the  creek  for 
a  protection  against  high  water,  which,  in  these  mountain  torrents,  is 
very  formidable.  A  breakwater  of  solid  rock  has  been  built  at  the 
head  of  the  ditch,  55  feet  long  and  4  feet  square.  The  water  for  the 
trout-ponds  is  taken  directly  from  the  creek  into  the  supply  ditch  by  a 
plank  box  12  inches  square.  The  ditch  first  delivers  the  water  fit>m  the 
creek  into  a  pond  18  feet  long,  16  feet  wide,  and  6  feet  deep.  From  this, 
pond  a  short  ditch  takes  the  water  into  a  second  pond  24  feet  long,  12 
feet  wide,  and  7  feet  deep.  Thence  the  Water  proceeds  partly  by  a 
ditch  and  partly  in  a  natural  channel  back  to  a  lower  point  of  the  creek 
from  which  it  was  taken. 

Just  below  the  ponds,  and  between  them  and  the  McOloud  Eiver,  is 
the  hatching-bouse,  24  feet  long  and  18  feet  wide,  with  8  feet  posts. 
The  hatching-house,  which  is  on  the  same  general  plan  and  finished 
with  the  same  apparatus  as  the  hatching-house  at  the  salmon-breeding 
station,  has  a  hatching  capacity  of  6,000,000  trout  eggs. 

Adjoining  the  hatching-house  on  the  south  is  a  dwelling-house  sub- 
stantially built,  30  feet  long  and  18  feet  wide,  with  an  addition  on  the 
south  18  feet  by  12  feet,  with  a  shed  roof.  There  is  also  a  long  sup- 
plementary ditch,  400  yards  in  length,  carrying  40  inches  of  water, 
miner's  measure,  taken  from  a  point  higher  up  the  creek,  which,  in  case 
<if  accident  to  the  original  supply  ditch,  would  bring  water  to  the  ponds 
till  the  injuries  to  the  original  ditch  could  be  repaired.  Another  ditch  is 
so  constructed  that  it  can  irrigate  several  acres  of  clear  and  fertile  land, 
which  can  then  be  used  for  a  garden.  All  these  structures  are  placed 
above  the  highest  high- water  mark  of  the  river,  so  as  to  be  entirely  free 
from  danger  when  this  formidable  river  is  at  its  highest.  This  com- 
pletes the  enumeration  of  the  most  important  structures  that  have  been 
built  at  this  point ;  but  in  neighboring  creeks  two  large  fish-traps  have 
been  placed  to  catch  the  wild  trout  of  the  river  when  tbey  come  up  to 
spawn.  The  traps  are  14  feet  long,  8  feet  wide,  and  5  feet  deep.  They 
are  built  of  i>oles,  with  heavy  timbers  to  hold  them  in  place.  A  dam 
and  rack  are  built  across  the  creek,  similar  to  the  dam  and  rack  at  the 
salmon  station  on  the  McGloud,  to  force  the  ascending  trout  to  the  trap. 
The  traps  are  covered  at  the  top,  so  that  when  the  high  water  pours  en- 
tirely over  them  the  trout  cannot  escape.  By  the  help  of  these  traps  a 
large  number  of  spawning  trout  are  captured,  which  help  very  much  to 
increase  the  yearly  harvest  of  eggs. 

In  my  next  report  I  hope  to  give  a  detailed  account  of  the  catching 
of  the  trout  and  taking  of  the  eggs,  besides  some  new  features  in  the  nat- 
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ural  history  of  the  California  trout,  :which  have  been  obtained  at  tliis  sta- 
tion. 

I  will  merely  add  now  that,  at  the  present  writing,  December  5, 1879, 
we  hope  to  secure  during  this  first  season  of  the  United  States  trout- 
ponds  on  the  McCloud  Biver  upwards  of  300,000  eggs. 

I  will  close  this  report  by  saying  that  an  application  to  the  President 
has  been  made  for  an  extension  of  the  present  fishery  reservation  so  as 
to  include  the  trout-ponds.  The  application  was  originally  made  for  a 
larger  tract  with  especial  reference  to  the  Indians,  but  a  modification 
was  afterwards  made  in  the  application  which  restricted  the  extension 
to  a  tract  of  land  reaching  only  from  the  mouth  of  the  McGloud  to  a  pouit 
eight  miles  above  it.  It  is  to  be  hoped  that  this  extension  to  a  point 
eight  miles  up  the  river  will  be  made,  for  while  this  cannot  injure  the 
rights  of  any  one,  it  will  place  the  operations  of  l^e  trout-pond  station 
on  a  much  securer  basis,  and  will  flBK^ilitate  the  work  there  in  a  very 
great  degree. 
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By  Charles  G.  Ateiks. 


1.— Change  of  location. 

The  original  experiments  in  the  propagation  of  PenobBcot  8ahn<ni 
were  made  in  1871,  in  the  towns  of  Bucksport  and  Orland,  in  the  State 
of  Maine.  The  flxtnres  for  the  development  of  the  eggs  were  located 
in  the  town  of  Orland,  at  Craig's  Brook  (tributary  to  Alamoosook  Lake 
and  through  that  to  Eastern  Biver  and  the  Penobscot),  and  the  most 
of  the  salmon  used  that  year  were  confined  dnring  the  summer  in  an 
inclosure  in  the  edge  of  Alamoosook  Lake,  in  close  proximity  to  the 
hatching-house.  With  a  view  to  testing  the  capacity  of  different  waters 
to  sustain  the  breeding  fish  in  health,  a  few  of  them  were  also  confined 
in  Dead  Brook,  another  tributary  of  Eastern  Biver,  and  a  few  more 
were  turned  into  Spofford's  Pond,  commonly  known  as  ^^  Great  Pond," 
a  small  sheet  of  water  near  Buckfi^>ort  village.  The  fish  in  these  three 
places  did  equally  well,  and  came  to  the  spawning  season,  in  the  months 
of  October  and  November,  in  good  health,  as  was  proved  by  the  few 
that  came  to  hand  at  that  date. 

The  site  selected  for  a  hatching-house  was  exceptionally  good,  but 
the  fiacilities  for  keeping  the  breeding  fidi  ftom  June  to  November  in 
that  vicinity  were  fiskr  from  satisfactory.  The  water  of  the  brook,  which 
is  exceedingly  pure,  had  been  tried  and  found  totally  unfit.  The  tem- 
porary inclosure  in  the  edge  of  the  lake  was  entirely  successftd,  but  it 
was  exposed  to  all  the  force  of  storms  sweeping  across  two  miles  of 
open  water,  and  would,  therefore,  never  be  safe  from  breach  under  the 
force  of  waves  or  drifting  rubbish.  Besides,  the  shore  was  straight, 
and  a  large  inclosure  would  be  costly.  At  Dead  Brook  the  water  was 
satisfactory,  but  there  was  no  good  site  for  a  hatching-house.  At 
Bucksport  wete  found  the  best  site  for  an  indosure,  a  convenient  site 
for  a  hatching-house,  and  water,  which  was  not,  to  be  sure,  so  pure  as 
at  either  of  the  other  places,  but  which  was  bdieved  to  be  quite  good 
enough. 

So,  in  1872,  the  works  were  established  at  Bucksport,  where  operations 
were  pushed  as  vigorously  as  the  funds  warranted,  and  wiUi  a  iair  de- 
gree of  success,  for  four  years.  During  these  years  it  became  apparent 
a  Miss.  59 M  721 
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that  the  water  which  supplied  the  hatching-house  was  not  soitable  fbr 
the  purpose.  The  pond  was  shallow,  with  a  bottom  of  black  mad,  very 
soft  and  very  deep.  The  shores  were  partly  marshy,  and  the  brooks 
that  fed  it  were  devoid  of  copious  springs  and  much  affected  by  drought. 
The  water  was  very  dark  in  color,  strongly  impregnated  with  earthy 
and  peaty  solutions  that  were  always  unpleasantly  prominent  to  the 
taste,  especially  when  low  and  warm,  as  after  midsummer.  Copious 
rains,  which  commonly  came  in  September  or  October,  so  far  improved 
it  that  I  think  it  was  then  equally  good  with  ordinary  river  water  for 
the  development  of  salmon  spawn;  but  the  rains  did  not  always  &I1  in 
due  quantity,  and  at  the  right  season.  That  happened  in  1874.  The 
brook  had  ceased  to  flow  from  the  pond  in  the  summer  and  was  giving 
but  a  very  small  stream,  barely  enough  to  supply  the  hatchiDg-house, 
when  the  spawning  time  came.  The  salmon  were  taken  with  much  less 
trouble  than  usual,  and  a  large  lot  of  spawn,  apparently  in  the  veiy  best 
condition,  was  deposited  in  the  troughs.  The  water  was  at  first  wann, 
and  tasted  very  muddy,  and  was  full  of  minute  vegetation  of  a  low  cnder. 
I  was  not  free  from  anxiety  as  to  its  effect  on  the  eggs,  but  nothing 
could  then  be  done  but  wait  and  see.  The  temperature  soon  fell,  hot 
the  water  mended  but  slowly  in  other  respects.  However,  the  eggs  did 
not  die.  They  were  fMthftilly  attended.  Inspection  showed  that  they 
were  well  impregnated.  Midwinter  came  and  the  embryos  were  well 
grown  and  strong,  as  far  as  we  could  see,  and  I  flattered  myself  with  the 
hope  that  this  would  be  the  best  lot  of  eggs  ever  sent  out  from  the  estab- 
lishment. We  began  to  pack  them  for  shipment,  and  then  discovered 
that  the  shells  lacked  strength.  On  exposure  to  the  air  they  shrunk 
and  put  on  the  appearance  of  ha}f-dried  currants,  and  many  of  them 
collapsed  altogether.  But  there  was  no  escape  firom  packing  them  up 
and  sending  them  off  to  their  destinations.  Great  loss  ensued.  It  was 
not  so  bad  with  the  eggs  that  were  kept  here  and  hatched  for  the  State 
of  Maine,  which  were  nearly,  if  not  quite,  as  good  as  ever. 

The  next  year,  1875,  the  rains  came  in  good  season,  and  the  eggs 
taken  and  distributed  turned  out  remarkably  well.  But  it  was  evidently 
necessary  to  provide  a  hatching-house  where  we  could  command  better 
water,  for  use,  at  least,  when  that  at  the  old  hatching-house  should  be 
unsuitable  from  lack  of  rains.  Just  at  this  point  the  subscriptions  of 
the  United  States  and  Connecticut  commissions  were  withdrawn,  the 
funds  formerly  appropriated  being  needed  more  in  another  direction. 
The  remaining  subscribers,  the  Maine  and  Massachusetts  commissions, 
did  not  feel  able  to  carry  on  the  establishment  alone,  and  it  was,  there- 
fore, closed  in  1876.  The  next  year  the  lease  under  which  the  premises 
had  been  occupied  expired,  and  being  unable  to  meet  the  views  of  the 
proprietor  as  to  the  terms  of  a  renewal,  I  was  forced  to  look  about  for  a 
new  site  for  both  the  salmon  pond  and  the  hatching-house. 

It  was  of  course  very  desirable  to  have  hatching-house  and  salmon 
pond  close  together.    But  I  was  limited  in  my  search  by  the  necessity 
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of  having  the  salmon  pond  easily  accessible  from  tide- water,  and  at 
convenient  distance  from  the  month  of  the  Penobscot,  where  alone  the 
breeding  fish  could  be  had  in  sufficient  quantity  for  our  use.  After  dil- 
igent examination  of  the  whole  region,  I  was  forced  to  fix  upon  separate 
locations  for  the  pond  and  hatching-house. 

For  a  pond  we  went  back  to  Dead  Brook — ^to  the  very  spot  tried  in 
1871 ;  for  a  hatching-house  to  the  original  site  on  Craig's  Brook. 

Dead  Brook  is  tributary  to  Eastern  Biver,  which  it  joins  between 
Orland  village  and  Orland  Falls,  in  a  low  and  swampy  region,  partly 
overflowed  by  the  backwater  from  the  dam  at  Orland.  Its  lower  portion 
is  from  this  cause  broader  and  deeper  and  more  sluggish  than  in  its 
natural  condition,  as  well  as  more  accessible  by  water.  The  Orland 
dam  is  provided  with  a  lock,  and  large  boats  have  been  accustomed  to 
load  with  wood  in  Dead  Brook  for  transportation  down  the  river.  Our 
salmon  cars  could  thas  reach  the  brook  from  any  point  in  tide- water, 
and  the  salmon  thus  transferred  to  our  inclosure  without  the  overland 
carriage  to  which  they  were  subject  in  Bucksport. 

A  section  of  the  stream  about  80  rods  long  was  selected  for  our  inclos- 
ure. The  bottom  was  mostly  gravel,  partly  overlaid  by  a  thin  stratum 
of  mud  supporting  a  rank  growth  of  water  weeds.  The  water  itself 
was  pure, — ^rather  better  than  the  average  of  rivers  in  Maine — the 
sources  of  the  stream  being  in  two  natural  ponds  in  a  hilly  and  wooded 
district.  Wooden  racks,  which  had  before  done  service  in  the  pond  at 
Bucksport  village,  were  made  into  barriers  to  form  the  upper  and  lower 
ends  of  the  inclosure.  The  sides  were  formed  by  the  banks  of  the  brook, 
which  would  be  high  enough  to  retain  the  water  and  the  fish  except  in 
extreme  freshets,  but  to  guard  against  escape  in  any  event  close  fences 
were  built  along  aU  the  banks  liable  to  submergence. 

The  hatching-house  is  located  at  the  mouth  of  CraigV  Brook,  on  the 
east  side  of  Alamoosook  Lake,  across  which  it  is  necessary  to  trans- 
port all  the  eggs  as  soon  as  taken,  the  distance  being  near  two  miles,  a 
little  more  than  half  of  it  being  by  water.  Aside  from  its  location  at  a 
distance  from  the  spawning  place,  this  site  has  all  the  desiderata  for  a 
first-class  hatching-house.  The  water  is  abundant  and  pure,  part  from 
springs  and  part  from  Craig's  Pond,  and  the  steep  inclination  of  the 
ground  affords  complete  facilities  for  managing  and  aerating  the  water. 
An  old  mill  stood  ready  for  our  use,  and  was  fitted  up  with  troughs  and 
other  appurtenances,  patterned  after  those  in  use  at  Grand  Lake  Stream. 

In  charge  of  the  operations  I  placed  Mr.  H.  H.  Buck,  of  Orland,  who 
had  already  had  experience  in  the  work  at  Bucksport  and  Grand  Lake 
Stream. 

2.— Collecting  breeding  salmon. 

Arrangements  for  a  supply  of  breeding  salmon  were  made  with  sev- 
eral fishermen  in  the  southwestern  part  of  Verona — mostly  the  same 
men  who  had  furnished  salmon  to  the  old  establishment.    They  were 
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provided  with  dip-nets,  cars,  and  boxes,  sach  as  they  needed.  Mr.  Avery 
H.  Whitmore  was  employed  to  receive  the  fish,  agree  upon  their  weight, 
and  forward  them  to  Orland.  The  collection  of  salmon  from  the  wdrs 
was  done  mainly  in  cars  (transformed  fishermen's  dories),  partly  in  boxes 
carried  in  the  fishermen's  boats.  They  were  generally  taken  from  the 
weirs  just  before  low  water  and  brought  at  once  to  Mr.  Whitmore,  who 
dispatched  them  to  Orland  on  the  flood  of  the  very  next  day  tide,  except 
when  the  number  was  very  smalL  The  fleet  of  cars  reached  the  lock  at 
Orland  just  before  high  water,  and  were  then  given  in  chai^  to  Mr. 
Buck,  who  dispatched  them  to  the  indosures.  The  time  oocapied  in 
transfer  was  about  five  hours. 

The  subscription  to  the  fund  warranted  the  purchase  of  a  smaUer 
stock  of  breeding  fish  than  usual,  and  being  quite  sure  of  getting  all 
we  wanted  in  a  few  days,  the  purchase  was  delayed  until  the  price  had 
fallen  to  a  low  figure,  as  is  always  the  case  in  June,  when  the  catdi, 
especially  in  the  New  Brunswick  rivers,  approaches  the  maximum.  This 
year  the  time  of  plenty  came  earlier  than  usual,  and  for  our  first  load  of 
salmon,  June  10,  we  had  to  pay  but  8^  cents  per  pound.  From  tlus 
time  the  collecting  proceeded  without  interruption  until  June  21,  when, 
having  impounded  264  salmon,  we  suspended  operations  for  the  season. 
The  following  is  a  daily  record  of  the  purchases: 
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48 
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The  price  per  pound,  it  should  be  explained,  is  only  one  item  in  the 
cost  of  the  salmon.  Each  fisherman  received,  in  addition,  a  bounty  d 
from  thirty-five  to  sixty  cents  each  for  capturing,  risking,  and  delivo'- 
ing  them  alive  and  in  good  condition  to  Mr.  Whitmore.  Then  the 
transportation  to  the  lock  at  Orland  was  another  item,  and  the  ohii- 
plete  account  would  also  include  the  wages  of  the  men  who  took  them 
from  Orland  to  the  inclosure  in  Dead  Brook  and  the  cost  of  the  cars 
and  other  apparatus.  The  cost,  delivered  at  Orland  lock,  exclusive  (d 
apparatus,  is  made  up  of  items  easily  separated  from  others,  and 
amounts  to  $558.92  for  264  salmon,  averaging  $2.16  for  each.  Tfa^  is 
about  as  low  as  can  be  expected  in  the  future,  the  price  per  poond  bav* 
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ing  mied  so  much  lower  than  nsnal  as  to  probably  offset  any  saving  we 
may  make  in  other  directions  hereafter. 

3. — ^A  DISASTBOTJS  SUMMEB. 

We  had  for  the  most  part  rather  favorable  weather,  and  the  flsh  did 
not  suffer  much  in  captoring  or  transporting.  The  loss  was,  however, 
greater  than  used  to  be  at  Backsp<»rt  Thirty-two  salmon  were  found 
dead  in  the  inclosure,  and  it  is  x>0S8ible  that  a  very  few  died  and  were 
not  found.  The  most  of  these  dead  fish  were  found  between  June  30 
and  July  10 — ^not  any  of  them  after  the  latter  date.  This  goes  to  show 
that  the  fish  died,  not  from  anything  deleterious  in  the  inclosure,  but 
from  injuries  received  in  transitu,  although  some  of  them  were  free 
from  any  external  injury.  There  were  many  iiijured  about  the  eyes, 
which  may  well  have  occurred  in  the  cars.  Mr.  Buck's  note-book  has 
the  following  item  about  these  fish: 

"Some  of  these  fish  seemed  te  be  in  i>erfect  condition  when  found; 
some  had  lost  only  an  eye;  others  were  badly  chafed  and  bruised." 

After  the  ibth  of  July  the  deaths  had  apparently  ceased,  and  things 
went  on  prosperously  in  preparation  for  a  yield  of  a  million  of  eggs.  But 
disappointment  awaited  us. 

On  the  17th  and  isth  of  August  a  very  heavy  fall  of  rain  occurred,  and 
caused  a  high  freshet  in  Dead  Brook.  Such  an  event  was  unexpected; 
yet  we  supposed  we  were  ready  for  any  such  emergency.  When  the  brook 
began  to  rise  the  men  in  charge  watehed  carefrdly  at  the  upx>er  barrier, 
which,  being  at  a  narrower  and  shallower  place,  bore  the  brunt  of  the 
onset,  and  intercepted  all  the  stumps,  logs,  brush,  and  other  floating 
debris  which  were  borne  down  from  above.  So  long  as  this  barrier  was 
kept  free  and  all  the  rubbish  removed  from  the  stream  it  was  thought 
that  the  lower  barrier,  standing  in  deei)er  and  wider  water  and  a  very 
gentle  current,  must  surely  take  care  of  itself  over  night  But  danger 
lay  in  an  unsuspected  quarter.  The  quiet  water  within  the  inclosure 
supported  a  dense  growth  of  water-weeds,  and  a  rise  of  two  or  three 
feet  and  a  considerable  increase  in  the  strength  of  the  current  tore 
these  from  their  roote  and  bore  them  down  against  the  lower  barrier, 
where  they  were  arrested.  In  the  course  of  the  night  so  much  of  this 
material  had  accumulated  as  to  close  all  the  interstices  as  by  a  thick 
mat.  The  water,  being  thus  imi>eded,  rose  above  the  barrier  to  such  a 
height  that  the  racks  could  no  longer  withstand  the  pressure,  and  they 
burst  open,  letting  out  all  the  salmon  that  chose  to  go. 

It  was  at  first  hoped  that  while  the  freshet  lasted  the  salmon  would 
all  be  trying  to  ascend  the  stream,  and  would  therefore,  for  the  most  part, 
remain  in  the  inclosure  until  repairs  were  effected;  but  it  afterwards  be- 
came evident  that  most  of  them  must  have  gone  out  of  the  gap  duiing 
the  few  hours  that  it  remained  opened.  Some  of  them  were  even  taken 
in  weirs  four  miles  down  the  river  within  four  days  after  the  disaster. 
The  full  extent  of  the  loss  was  not  ascertained  until  the  spawning  time 
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arrived,  and  the  fish  remaining  in  the  indosure  were  seined  up  far 
manipulation.  It  was  then  found  that  oat  of  the  232  salmon  supposed 
to  have  remained  on  hand  after  July  10  but  59  remained  to  us,  40  males 
and  19  females. 

4.— The  spawiong. 

The  fish  gave  evidence  of  approaching  maturity  as  early  as  October 
20,  and  on  the  24th  the  first  spawn  was  taken.  The  following  state- 
ment exhibits  all  the  spawning  operations  in  detail: 

Eeoord  of  »pawning  operaiunu  at  Dead  Brook, 
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Weight 


Bggs  fhmi  each  female. 
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6,200 
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6,750 
6,760 
10,800 
8,600 
6,400 
8,600 
10.800 
10,850 
6,400 
6,750 
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9,200 
8,800 
4.000 

86,000 

8.600 
6,400 
1,000 
6,400 


17,141 

24.818 

12,549 
6,938 

43,601 

88.426 
48^611 

12.107 
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iFrom  ilah  partly 

i^enaitL 
Be^ftawning. 

Beq[ftawning. 
Beapawning. 


Reapawning. 
Beapawjiiiig. 

Baapawning. 
Beqiawning. 


Total. 


818 


n 


178.800 


211.602 


*  Theae  weighta  are  eatimated. 

From  these  details  we  obtain  the  following  generalizations: 

InehM. 

Average  length  of  the  19  females 32.5 

Poondi. 

Average  weight  of  same,  exclusive  of  spawn 1L2 

Average  weight  of  same,  inclusive  of  spawn 14.9 

Total  weight  of  spawn  taken 71.3 

Average  weight  of  spawn  fix)m  each  female 3. 7 

The  number  o£  the  eggs  was  underestimated.  When  those  remam- 
ing  sound  in  mid-December  were  packed  for  shipment  they  amoimted 
to  200,500,  and  11,192  by  count  had  been  picked  outj  total,  thus  com- 
puted, 211,692. 
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From  this  total  we  deduce  the  following  averages : 

Average  number  of  eggs  per  mother  fish 11, 141 

Average  number  of  eggs  per  pound  weight  of  mother  fish ....        745 
Average  number  of  eggs  per  pound  of  spawn 2, 981 

The  weight  of  males  was  not  recorded.  It  was  intended  to  weigh  them 
all  at  last,  but  as  they  were  chafing  badly  they  were  turned  down  the 
brook  November  13,  with  a  few  exceptions,  and  we  saw  but  few  of 
them  afterwards^  and  the  ice  having  become  troublesome,  we  did  not 
think  it  worth  while  to  try  to  catch  them.    (Mr.  Buck's  notes.) 

Mr.  Buck's  success  in  impregnation  of  the  eggs  was  equal  to  the  best 
I  ever  knew.  The  following  estimate  comes,  I  think,  pretty  near  the 
facts:  At  the  time  of  packing  the  eggs  there  were  picked  out  3,408  un- 
impregnated  eggs.  If  we  assume  that  half  of  all  those  previously  taken 
out  were  unimpregnated,  we  have  a  total  of  7,329  unimpregnated  eggs, 
equal  to  3.46  per  cent.,  from  which  it  follows  that  96.54  per  cent,  were 
impregnated. 

5.~TbANSFSB  and  HATOmNG  OF  THE  ECK^B. 

Of  the  total  number  of  eggs,  211,692,  there  were  picked  out  11,192, 
and  the  remainder,  200,500,  distribated  among  the  subscribers,  as  in 
subjoined  Table  11.  There  died  in  transitu  8,673,  of  which  8,000  hatched 
out  in  the  moss,  being  too  near  their  maturity  for  transportation.  There 
were  farther  losses  of  4,268  before  hatching,  and  7,011  after  hatching, 
leaving  180,264  healthy  fish  which  were  turned  free.  Thus  of  the  orig- 
inal number  5  per  cent,  were  rejected  before  shipping;  4  per  cent,  wen^ 
lost  in  transitu;  2  per  cent,  more  died  in  the  troughs  before  hatching; 
3^  per  cent,  died  after  hatching,  and  85  per  cent  reached  the  feeding 
age  and  were  liberated. 

Appended  will  be  found  a  series  of  tables,  frt)m  I  to  Y I,  exhibiting  in 
detail  the  principal  operations  of  the  year,  and  observations  noted. 

Tabus  LStatemmt  of  wlman  bought  alive  at  BnokepoH  in  1879. 


1879. 
Jane  10 
10 

10 

10 

10 
10 


Whence  noeiTed. 


A.H.W. 
J.W.... 

H.W... 

P.A.... 

J.A 

B.A.... 


Weight  of 


Several  weights. 


28, 20, 15. 12, 12, 11,  U,  10, 8.. 
18,  12,  m.  111.  11,  U,  10*. 

10|,  10,10. 
22,20,19.13,12,12,12,11,11, 

10. 10, 10. 
21,20,19.11,11,11,10,10,10, 

10, 10. 10, 10, 9, 9, 9^  9, 9,  & 

12,11,11,10,10 

20,11.10.10,9 


Lbi. 
122 
U6 

162 

218 

54 
00 


Lb9. 
18.55 
1L60 

18.50 

11.87 

10.80 
12.00 


Daily  Munmaiy. 


Weights. 


i 


LU, 


Lbi, 


60       780    12.17    JonelO 


Date. 


1879. 
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Table  h—Statemmt  of  $almon  h&ught  dUoe  tU  Bmektport  in  1879-— Contmoed. 


Whenee  reoeired. 


Weiglitof 


Several  wfllghti. 


Daily 


Weights. 


:i 


1870. 
June  11 

11 
11 
11 
11 
11 

12 
12 
12 
12 
12 
12 

13 
18 
13 
13 
18 
18 

14 
14 
14 
14 
14 
14 

16 
16 
16 
16 
16 
16 

18 
18 
18 

19 
19 
19 
10 
10 
19 

21 


A.H.W.. 


J.W.. 
H.W. 
P.A.. 
J.A.. 
RA.. 


A.H.W. 

J.W 

H.W..., 

P.A 

J.  A 

E.A 


AH.W, 

J.W 

H.W.... 

P.A 

K.A 

J.  A 


AH.W. 

J.W 

H.W.... 

P.A 

J.  A 

RA 


AH.W. 

J.W 

BLW.... 

P.A 

J.  A 

K.A 


AH.W. 

J.W 

H.W.... 


AH.W, 

J.W 

H.W.... 

P.A 

J.  A 

RA 


AH.W. 


J.W.. 
H.W. 


P.A. 


Potmdt. 
15,18,12,12,12.11,11,10,10. 
9. 

22, 12,  U.  10, 10 

12,11,11 

12, 12,  U,  U,  10. 10. 10, 10, 0. . 

18,11,11.10.10.9 

11,  U 


Lb$. 
116 

66 
84 
96 
64 
22 


JUff. 

1L60 

18.00 
1L88 
10.66 
10.67 
ILOO 


16 

12,11.10 

10 

23.12.11.10^10. 

12.11.10 

12 , 


16.00 
ILOO 

laoo 

18.20 
ILOO 
12.00 


22,16,18,11,10 

12.11.11,10,10.9 

22,10 

21.16,18.12.12.^11.10,10. 

20.18 , 

U 


14.20 
10.60 
16. 00 
18.00 
1&60 
ILOO 


86 


14 


82,12,12,11.10..... 

12,11 

14. 12. 11,  n 

16,12,11.11.11,10. 

12 

281.12,11.10 


67 
28 

48 
70 
12 

66|l 


18  40 
1L60 
12.00 
1L67 
12.00 
14.12 


16,18.12.12,11 

22,21.12,11.11,10,10.9.. 

22.21.18.12.11,11 

10. 


12.60 
18.26 
16.00 
10.00 


18.10,9. 


10.07 


12,11,10,10,9 

12,12,10,10,8 

20,12,11.11.10,10.10. 

l^  12.0.11.10,10. 9.. 
10. 


10.40 
10.40 
12.00 


17,12,10 

18,12.12,10,8.. 

18,14 

18,10^9 


1L14 
10.00 

laoo 

ILOO 
l&OO 
10.67 


17 


22,20,20.20.19,18,18.15,18, 
12,12,12,12,12,11.11.11. 
11. 11, 11,  U,  10, 10, 10, 10. 

22,18.18,12,12.10 

21.^17.18.12.12,11.11.11.10, 

14.12.12,11.10.10.10.... 


842 


18.68 


18.07 
12.70 


1L28 


Lb$. 


886 


169 


814 


876^ 


801 


188 


244 


680 


ILJ 


12.07 


18.06 


XOBll 


JvabU 


JmeO 


12.57    JvmM 


13.09 


1L06 


1L08 


13.12 


Total. 


264 


8,2471 


12.89 


JOMli 


Jsaell 


Jose  If 


JnaeSl 
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Table  Y. — Temperature  of  water  in  Dead  Brook. 


Date. 


Hour. 

Tempera- 
ture. 

J>eg.Fahr. 

8a.m 

60 

8a.m 

66 

8a.m 

65 

8a.m 

62 

8a.m 

70 

8a.m 

67 

8.30  a.m.. 

66 

7a.m 

64 

7a.m.  ... 

06 

7.30  a.m.. 

64 

8a.m 

64 

8a.m 

62 

7a.m 

62 

Date. 


Hoar. 


Tempera- 
toro. 


Jane  9. 
11. 
12. 
21  . 
25.. 
29. 
30. 
Jaly    2. 

8.. 

6. 

6., 

7. 


1879. 


Joly   9.. 

10., 

11. 

15  . 

16. 

17. 

18.. 

21.. 

22. 

28.. 

27. 

Aag.  4.. 

5.. 


1879. 


-7  a.  m . . . . 

7a.m 

7a.m  — 
10  a.m... 
10  a.m... 

8a.m 

9a.m  — 
7a.m  — 
8.30  a.  m . 
9a.m  — 

9a.m 

9a.m 

7.80  a.  m . 


Deg.Fahr. 
61 
62 
63 
71 
71 
71 
66 
67 
67 
64 
62 
70 
69 


Average  for  7  observations  in  June 02.14 

Average  for  17  observations  in  Jaly 65.12 

Average  for  2  observations  in  Aagast 09.50 

Average  for  26  observations  between  Jane  9  and  A  agast  6 64.65 

Tabus  YI. — Temperature  of  water  in  hatdhing-house  at  Craife  Pond  Brook, 


Date. 

Hour.    • 

Tempera- 
tare. 

Date. 

Hour. 

Tempera- 
tore. 

1870. 
Oct  25 

8p.m 

4p.m 

12m 

8.80  p.m.. 
na.m.... 
4p.m.... 

4p.m 

8p.m 

4p.m 

5p.m 

2pm 

JPm 

6p.m 

4p.m 

9a.m 

5p.m, 

5p.m 

8p.m 

9a.m 

l>6g.Fahr. 
61 
58 
54 

49 
50 
50 
49 
61 
68 
52 
62 
61 
48 
52 
61 
51 
48 
50 
48 

1879. 
Kov.28 

10  a.m.... 

4p.m 

8a.m 

8a.m 

11a.m.... 

12m 

9a.m 

10  a.m.... 

lp.m 

lp.m 

2p.m 

lp.m 

4p.m 

2p.m 

4p.m 

8p.m 

IP-^ 

8p.m f 

I>eg.Fdhr. 
49 

27 

24 

46 

80 

26 

47 
46 

81 ^ 

27 

Nov.  2 

28 

50 

8 , 

29 

50 

6 

80 

44 

7 

Dec    2 

49 

9 

8 _.. 

4 

46 

10 _ 

48 

11 ,      

6     .  . 

46 

12 

6 

46 

14 

8 

47 

16 

10 

48 

16 

12    ....               .... 

44 

17 

16 

40 

18 ^ 

18.: 

87 

19 

20 

86 

20 

84 

86 

Average  for  4  observations  in  October 

Average  for  22  observations  in  November 

Average  for  12  observations  in  December 

Avecage  for  88  observations  between  Ckitobec  26  umI  Dooembflr  24 . 


61.75 
48.46 
42.92 
47.68 
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XXIX.-REPORT  ON  THE  PROPAGATION  OF  SCHOODIC  SALMON 

IN  1879-'80. 


Bt  Charles  Q.  Atkins 


1.— Pbepabations. 

The  experience  of  the  preceding  season  had  demonstrated  the  nsefol- 
ness  of  a  developing-honse  by  the  side  of  the  stream,  and  the  experi- 
mental stractore  of  that  year  was  this  year  replaced  by  a  permanent 
house  of  small  size,  measuring  on  the  ground  18  by  22  feet.  Were  it 
necessary  to  use  this  house  for  the  hatching  of  fish,  it  would  be  too 
small  to  be  very  effective;  but  as  it  is  only  used  to  bring  a  portion  of 
the  eggs  through  the  earlier  stages,  the  cold  water  retarding  their  de- 
velopment till,  by  shipment  of  earlier  lots,  room  is  made  for  them  in 
the  other  house,  a  comparatively  large  capacity  is  secured  by  making 
the  troughs  very  deep.  The  principal  ones  are  17  inches  deep  inside, 
accommodating  our  deepest  frames,  with  20  trays  of  eggs  in  each,  and 
having  a  capacity  of  about  35,000  eggs  to  each  foot  in  length  of  trough. 
There  will  be  room  for  at  least  eight  troughs,  with  an  aggregate  capac- 
ity of  2,560,000,  and  it  is  practicable  to  increase  this  50  per  cent,  by 
making  deeper  troughs,  and  to  even  double  it  by  submitting  to  consid- 
erable inconvenience  in  the  routine  work.  The  supply  of  water  is  prac- 
tically unlimited,  and  its  six-inch  conduit  now  delivers  from  60  to  100 
gallons  per  minute,  according  to  the  head  in  the  stream,  which  is 
affected  by  the  rise  and  fall  of  a  connecting  mill-pond  used  by  the  tan- 
nery. The  head  of  the  conduit  is  in  the  stream,  two  rods  from  the 
shore,  and,  it  is  supposed,  fax  enough  out  to  secure  a  supply  of  water 
always  pure,  just  as  it  comes  from  the  lake. 

Measures  were  also  taken  to  increase  the  volume  of  water  at  the  old 
hatching-house  by  laying  a  log  aqueduct  to  a  springy  spot  21  rods  dis- 
tant, and  13  or  14  feet  above  the  floor  of  the  troughs;  an  opx>ortia- 
nity  is  thus  afforded  for  aeration,  which  goes  far  to  make  up  for  the  mea- 
ger volume  secured  (only  a  gallon  and  a  half  i>er  minute),  and  makes 
this  an  important  addition  to  our  supply. 

The  experience  of  the  previous  season  had  also  suggested  a  removal 
of  our  fixtures  for  capturing  and  manipulating  the  fish  to  some  point 
above  the  dam.  A  very  convenient  site  was  found  on  the  west  side  of 
the  stream  opi>osite  the  head  of  the  approach  to  the  tannery  canal,  230 
feet  above  the  dam.    Here  is  near  a  quarter  of  an  acre  of  shallow  water, 
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where  we  can  locate  all  the  inclosores  needed  for  the  management  of  a 
far  greater  supply  of  salmon  than  we  have  ever  had.  By  stopping 
their  descent  at  this  point  we  shut  them  oat  from  all  spawning  groand 
except  a  few  square  rods  immediately  above  the  nets.  This  insures  us 
hereafter  (accidents  aside)  practically  the  entire  stock  of  breeding 
salmon  belonging  to  this  stream.  An  unpretentious  shed  was  erected 
to  shelter  working  parties,  and  the  inclosures  arranged  about  it  with 
reference  to  convenient  access. 

2.— Fishing  and  sPAWNiNa. 

The  season  was  ushered  in  by  a  heavy  rainfall,  August  17  and  18, 
which  raised  all  the  lakes  and  streams  in  this  region.  Grand  Lake 
stood,  August  20,  at  3  feet  3  inches  on  our  gauge,  being  15  or  18  inches 
above  its  ordinary  level  at  that  season.  It  was  doubtless  in  conse- 
quence of  the  Increased  volume  of  water  that  the  unusual  phenome- 
non of  an  August  run  of  salmon  down  the  stream  occurred,  and  this 
run,  or  the  presence  of  considerable  numbers  of  salmon  in  the  stream, 
continued  until  the  spawning  season.  September  14,  the  last  day  of  tiie 
open  season,  one  man,  fishing  with  a  single  baited  hook,  took  17  fish, 
and  found  them  biting  as  freely  as  any  day  in  June.  The  water  after- 
wards fell  to  2  feet  3  inches,  at  which  point  it  held  until  the  close  of  the 
spawning  season. 

Our  first  nets  were  put  into  the  water  three  or  four  days  prior  to 
September  15,  putting  a  stop  to  the  descent  of  fish  either  in  the  canal 
or  main  stream.  The  canal  net  had  to  be  lowered  often  for  the  passage 
of  boats,  and  on  these  occasions  a  few  salmon  stole  into  the  canal,  but 
with  these  exceptions  no  fish  are  believed  to  have  passed  us  after  Sep- 
tember 12.  They  were  often  to  be  seen  leaping  from  the  water  above 
the  barriers,  and  it  was  the  opinion  of  some  of  the  old  residents  that 
an  unusually  large  run  of  fish  was  impending. 

Nothing  noteworthy  occurred  until  the  last  of  October,  the  time  being 
occupied  by  the  force  at  work  in  laying  the  aqueducts  and  building  the 
new  house.  October  30  the  inclosures  at  the  spawning  place  were  put 
in  order  for  the  capture  of  fish,  which  had  been  purposely  avoided  up 
to  this  date  to  save  the  injury  from  chafing,  to  which  they  are  always 
more  or  less  liable  when  in  confinement.  But  the  salmon  having  com- 
menced the  work  of  nest-digging,  in  some  spots  on  the  27th  of  October, 
it  was  deemed  that  the  time  had  now  come  for  their  capture. 

The  early  runs  of  fish  were  very  satisfactory,  153  coming  in  the  first 
night,  164  the  second,  and  119  the  third.  There  was  then  a  foiling  off 
until  the  night  of  November  5  and  6,  when  but  60  fish  came  in.  All 
this  time  the  males  greatly  exceeded  the  females,  hot  only  in  the  totals, 
but  each  night  by  itself.  It  was  not  until  November  7-8  that  the  fe- 
males presented  themselves  in  equal  numbers  with  the  males.  Thsit 
night  there  were  41  of  each  sex  taken,  and  the  total  up  to  that  date  was 
"^63  males,  322  females.    For  the  rest  of  the  season  the  catch  of  females 
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far  exceeded  that  of  males.  The  total  for  the  season  hardly  bore  out 
the  great  anticipations  which  some  had  formed  in  September,  but  was 
nevertheless  quite  respectable — ^938  males,  1,084  females,  total  2,022. 
For  the  sake  of  comparison  the  numbers  taken  in  other  years  may  be 
given,  as  follows:  2,628  in  1875, 1,021  in  1876,  4,151  in  1877,  2,908  in 
1878. 

The  most  of  the  fish  were  measured,  and  the  average  length  of  the 
females  was  found  to  be  17.2  inches,  and  of  the  males  18.9  inches.  The 
length  of  the  females  was  the  same  as  in  1878,  but  exceeded  the  average 
for  1875, 1876,  and  1877  by  1, 1.5, 1.3  inches,  respectively.  The  length 
of  the  males  exceeded  the  average  for  1875, 1876, 1877,  and  1878  by 
about  2.1,  3.2,  2.1,  .7  inches,  respectively.  The  longest  male  was  24 
inches,  the  shortest  15  inches  ^  the  longest  female  22  inches,  the  short- 
est 13  inches. 

The  taking  of  spawn,  which  began  November  7,  proceeded  without 
noteworthy  incident  until  November  22,  when  the  last  fish  were  manip- 
ulated. In  all,  978  iemales  were  deprived  of  their  spawn,  and  yielded  a 
total  of  1,113,456  eggs,  an  average  of  1,136  eggs  each.  According  to 
our  estimates  the  average  yield  for  the  first  week  was  1,205  eggs  apiece. 
These  are  considerably  higher  averages  than  any  other  season.  The 
average  for  1877  was  1,066  eggs  per  female. 

The  ratio  of  impregnation,  deduced  by  careful  calculation  later  in  the 
season,  from  the  number  of  unimpregnated  eggs  found  after  the  others 
were  well  developed,  averaged  93.3  per  cent.  The  best  result  (96.5  per 
cent.)  was  obtained  November  19,  in  a  lot  counting  82,000  eggs ;  the 
poorest  (75.6  per  cent.)  November  7,  in  a  lot  numbering  8,500.  No  nov- 
elties were  introduced  in  the  methods  of  manipulation ;  experience  had 
convinced  me  that  the  methods  generally  followed  here  were  the  best 
for  this  species  of  fish.  Many  experiments  were  tried  in  1877  and  1878 
with  a  hope  of  discovering  some  mode  of  avoiding  the  serious  loss  by 
reason  of  non-impregnation,  which  has  always  troubled  us  at  this  estab- 
lishment^ but  the  results  had  not  indicated  any  change  in  the  essential 
features  of  our  former  practice.  The  prolongation  of  contact  between  the 
eggs  and  milt  was  found  to  eflfect  no  improvement  in  the  desired  direction, 
but  to  become,  when  excessive,  a  source  of  positive  injory.  One  single 
experiment  tried  this  year  illustrates  this  fact.  November  21  a  batch 
of  eggs  numbering  27,156  was  divided,  the  greater  part  being  treated 
in  the  usual  way,  and  the  smaller  part,  numbering  5,156,  were  subjected 
to  contact  with  the  milt  for  4  hours  and  40  minutes.  Of  the  former, 
91.9  per  cent,  were  found  to  be  impregnated,  and  they  turned  out  as 
good  as  average  5  the  latter  died,  to  the  last  egg,  before  development 
was  completed,  being  one  by  one  picked  out  and  thrown  away.  Whether 
any  improvement  can  be  effected  on  the  rate  of  impregnation  attained 
this  year  I  am  in  doubt.  The  prevalence  of  ovarian  disease  among  the 
Schoodic  salmon  is,  so  far  as  can  be  seen,  an  irremediable  difficulty, 
which  will  probably  always  result  in  quite  a  percentage  of  eggs  incapa- 
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ble  of  impregnation  and  of  others  which,  though  they  may  be  impreg- 
nated and  develop  through  the  earlier  stages,  are  yet  destined  to  perish 
in  the  egg  or  aievin  stage. 

3.— DEYELOPMXNT  and  shipment  OF  THE  BQQtS. 

The  eggs  were  divided  between  the  old  and  new  houses,  655,000  being 
placed  in  the  former  and  458,000  in  the  latter.  Only  the  ordinary  losses 
were  sustained,  and  as  large  a  percentage — ^perhaps  a  little  larger  than 
tusoal — were  brought  up  to  the  shipping  stage.  The  unimpregnated 
eggs  were  removed  from  the  most  forward  lots  early  in  January,  and 
from  the  later  lots  in  March.  Without  dwelling  on  the  details,  the  sum 
of  eggs  rejected  was  74,614  unimpregnated  and  46,842  that  died  from 
other  causes,  making  a  total  of  121,456  by  actual  count,  or  11.3  per  c^it. 
This  loss  left  992,000.  The  25  per  cent  reserve  for  the  lake  and  stream 
amounted  to  248,000,  and  the  remainder,  744,000,  were  divided  among 
the  subscribers  to  the  fund.  The  following  statement  shows  the  basis 
of  the  division,  and  the  numbers  of  eggs  falling  to  each  party : 

Party.  2?5*^*     Eatio. !  ^^°***  *^ 

United  Stetot 

MMMohnsetto 

Cofmeotloiit 

New  Hampshire 

The  first  shipments  were  made  January  6,  and  others  followed  during 
the  month,  to  the  number  of  570,000,  which  exhausted  the  supply  in  the 
old  hatching-house.  The  remainder,  being  in  thccold  water  of  the  new 
house,  did  not  reach  the  proper  stage  for  packing  until  March,  and  in- 
deed would  not  have  reached  it  until  April  bad  they  not  been  removed 
to  the  old  house  in  January,  as  soon  as  the  early  shipments  made  room 
for  them. 

The  packing  for  transi>ortation  was  x)erformed  after  our  usual  mann^, 
the  only  change  made  being  the  abandonment  of  sawdust  as  a  x>acking 
material,  smd  a  slight  reduction  in  the  size  of  the  outside  cases.  The 
employment  of  dry  moss  and  leaves  as  an  enveloping  material  enables 
us  without  risk  to  reduce  the  thickness  of  the  envelope,  with  a  resultant 
advantage  in  lessening  the  weight  and  cost  of  carriage.  SpesAdng  in 
the  absence  of  any  comparative  test,  I  think  that  in  dry  sphagnous  moss 
we  have  the  most  effective  material  that  comes  within  a  prox>er  limit  as 
to  cost.  It  is  exceedingly  light,  and  an  exceedingly  xKK>r  conductor  (rf 
heat.  We  find  it  on  numerous  peat  bogs  in  the  vicinity.  When  wet  it 
is  very  soft,  and  the  best  material  in  which  to  imbed  the  eggs.  To  dry 
it  we  pull  it  in  Augast  or  September  and  spread  it  thinly  on  8<Hne  dry 
ox>en  ground,  and  wind  and  sun  soon  take  away  its  moisture.  Leaves 
are  gathered  in  the  neighboring  forest,  and  a^  mostly  beech  and  maple. 
It  is  a  good  deal  of  trouble  to  gather  them,  and  should  much  wet  weather 
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prevail  after  their  Ml  it  may  easily  happen  that  in  the  harry  of  fish- 
catching  and  spawning  the  few  opportunities  to  gather  them  dry  are 
neglected,  and  the  first  fall  of  snow  lays  them  so  flat  to  the  ground  that 
they  nevet  dry  after  it.  So  fax  as  protecting  the  eggs  against  firost  is 
concerned,  I  doubt  whether  dryness  adds  to  the  efficiency  of  either  of 
these  materials,  but  as  deducting  from  their  weight  it  is  important. 

The  route  by  which  the  packages  were  formerly  shipped  was  through 
Calais,  from  which  point  they  were  expressed  by  rail  through  Bangor 
to  their  various  destinations.  This  route  had  the  advantage  of  only 
twelve  miles  sledding  to  Princeton,  from  which  place  they  went  by  rail 
to  Calais,  but  the  arrangement  of  winter  trains  was  such  that  eggs  had 
to  lie  over  nearly  a  whole  day  in  Calais  as  well  as  a  night  in  Princeton, 
so  that  they  were  fifty-two  hours  on  the  route  from  Oraud  Lake  Stream 
to  Bangor.  To  save  twenty -foar  hours  of  this  time,  I  this  year  sent  the 
cases  from  Priuceton  by  stage  to  Forest  Station,  on  the  European  and 
North  American  Railway.  This  subjected  them  to  a  five  or  six  hours^ 
ride  in  the  open  air,  in  the  coldest  part  of  the  day,  but  my  confidence  in 
our  mode  of  packing  was  justified  by  the  event,  for  none  were  frozen. 

The  packages  all  went  safely  to  their  destinations,  except  one  to  France, 
which  was  a  total  loss.  Of  the  twenty-seven  sent  to  various  points  in 
this  country,  sixteen  were  reported  as  arriving  in  "good"  condition; 
one,  "O.  K.'';  two,  "exceHenf;  three,  "very  good'';  one,  "first-class?; 
one,  "best  ever  received.''  None  whatever  opened  in  bad  condition. 
The  aggregate  deaths  of  eggs  in  transit  to  all  points  in  America  were 
6,621,  being  a  little  less  than  1  per  cent. 

The  success  of  those  who  managed  the  hatching  was  very  uneven. 
In  most  cases  the  loss  incurred  was  quite  small,  but  in  a  few  it  was  very 
large.  As  in  the  preceding  season,  the  losses  were  generally  greatest 
in  those  lots  that  were  transported  farthest.  Those  sent  to  Minnesota, 
however,  sustained  but  a  very  small  loss.  The  losses  reported  both 
before  and  after  hatching  amount  to  101,910;  the  young  fish  sent  out 
from  the  hatching-houses  to  840,871;  and  those  actually  planted  to 
832,131.  According  to  this  statement  there  was  a  shrinkage  of  159,869 
between  the  shipment  of  the  eggs  and  the  final  planting  of  the  fish,  and 
the  small  allowance  to  be  made  for  the  unreported  lots  hatched  in  New 
York  and  Wisconsin  will  not  affect  the  result  materially.  To  go  still 
farther  back,  we  find  that  of  1,113,456  eggs  taken,  93.3  per  cent,  were 
impregnated,  89  per  cent  brought  to  the  shipping  stage,  and  75  ^r 
cent,  brought  to  the  feeding  stage  and  turned  free. 

Appended  will  be  found,  1st,  a  diary  covering  the  time  of  the  most 
important  operations  of  the  year;  2d,  a  record  of  fishing  operations; 
dd,  a  record  of  spawning  operations;  4th,  the  result  of  the  measurement 
of  the  fish;  5tb,  meteorological  observations;  6th,  a  statement  of  the 
results  of  the  development  of  the  eggs  at  Grand  Lake  Stream;  7th,  a 
record  of  the  shipment  of  the  spawn ;  8th,  a  statement  of  the  hatching 
of  the  eggs ;  9th,  a  statement  of  the  planting  of  the  young  fish. 
S.  Miss.  59 47 
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4.— Extracts  fbom  Diaby  at  Obaio)  Lakb  Stbbak,  1879-W. 

Chrand  Lake  Stream^  September  2j  1879. — ^Munson  says  that  he  came  up 
on  the  20th  of  Aagast,  and  that  day  noted  the  water  to  be  3  feet  3 
inches  on  oar  mark  above  the  dam,  there  bemg  at  the  time  a  strong 
north  wind.  To-day,  with  a  calm,  I  find  it  to  be  2  feet  8^  inches.  (But 
a  small  part  of  this  difference  is  probably  owing  to  the  wind.)  Mr. 
Manson  had  also  observed  a  fall.  The  rain  of  Angnst  17  and  18  mi- 
donbtedly  caused  a  temporary  rise. 

Fish  are  now  running  on  the  stream.  Haycock  and  Emerson  fishing 
to-day  and  yesterday,  took  7 — all  of  them  on  the  stream  j  tried  the 
lake  in  vain. 

Temperature  of  water  in  old  hatching-house  (in  the  woods  near  the 
"Milford  Turnpike,^  an  unfinished  road)  is  48^  at  11  a.  m  ^  of  Lo^s 
spring,  just  afterwards,  49^;  but  the  sun  was  shining  into  tiie  latter  a 
little. 

Munson  has  just  finished  getting  in  moss.  Ck>t  187  bushels  dry  and 
100  bushels  wet — all  from  a  bog  near  the  Princeton  road,  about  two 
miles  distant.  (The  moss  was  all  Sphagnum,  Drying  was  effected  by 
spreading  it  on  dry  ground,  exposed  to  sun  and  wind.)  - 

Munson  says  that  the  past  spring  and  summer  the  fishing  was  not 
quite  so  good  as  usual.  The  weather  was  cold,  backward,  imd  stormy 
until  the  season  was  well  advanced.  He  thinks  a  good  many  have  nm 
through  into  the  stream  lately. 

September  3. — ^Water  at  old  hatching-house,  at  6  a.  m.,  47Jo  F.  In 
the  stream  at  cottage,  at  7  a.  m.,  66}^;  at  4  p.  m.  (day  sunny  and 
warm),  69^0  P. 

I  have  estimated  the  volume  of  water  at  the  old  hatching-house,  thus: 
4  faucets,  each  fill  a  two-quart  dish  in  13  seconds^  2  others  in  11  seconds 
each;  7th  faucet  and  waste  in  about  40  seconds;  this  gives  a  total  of 
16.116  gallons  per  minute.  From  Low's  spring  I  find,  by  same  method, 
a  flow  of  2^  gallons  per  minute. 

Low's  spring  by  measurement  to-day  I  find  to  be  20  feet  6  indies 
above  the  bank  of  Grand  Lake  Stream,  31  feet  above  the  surface  of  the 
stream  below  the  dam,  and  28  feet  3  inches  above  the  present  level  of 
Grand  Lake.  Its  distance  from  the  bank  is  about  662  feet,  and  tnm 
the  water's  edge  about  686  feet 

Mr.  Ferguson  to-day  caught  8  Schoodic  sahnon  far  down  the  stream. 
Six  of  them  weigh  as  follows,  respectively,  viz:  2  pounds  9  ounces,  2 
pounds  9  ounces,  2  pounds  3  ounces,  1  pound  8  ounces,  1  pound  15 
ounces,  2  pounds  12  ounces.  They  thus  average  2  pounds  4  ounces. 
Mr.  Munson  thinks  the  general  average  during  the  fishing  season  was 
fully  equa^  to  this.  With  the  salmon  Mr.  Ferguson  took  a  chub  wti|^ 
ing  1  pound  3  ounces. 

September  19. — Returned  from  Bucksport  yesterday.  Mr.  Munson 
reports  that  since  my  last  visit  (first  week  in  September)  the  fidi 
(Schoodic  salmon)  have  continued  to  run  into  the  stream.    BoUi  he  and 
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Bipley  are  of  opinion  that  more  fish  have  ran  past  ns  than  we  shall 
catch  this  season.  I  don't  think  ttiey  are  right.  On  the  last  day  of 
fishing^  September  14,  Forbes  canght  17,  and  he  says  they  did  not  bite 
better  at  any  time  in  spring  or  snmmer. 

The  nets  were  put  in  two  or  three  days  before  the  15th  instant. 

Considerable  progress  has  been  made  in  a  ditch  which  is  intended  to 
bring  more  spring  water  into  the  old  hatching-honae  from  a  pool  on  the 
upper  side  of  the  tampike,  which  appears  to  be  filled  by  neighboring 
springs. 

This  afternoon  I  set  my  three  men  at  work  on  the  excavation  for  a 
hatching-house  by  the  stream,  on  the  site  occupied  by  a  temporary 
structure  last  year.  We  throw  a  dam  of  logs  and  stone  across  the 
stream  and  turn  the  water  against  the  bank. 

October  1, 1879. — ^Arrived  again  from  Bucksport  at  11  a.  m.,  via  Prince- 
ton and  Big  Lake.  Water  high  for  the  season  in  Big  Lake,  but  has 
lately  fallen  some.    Has  fallen  slightly  in  Orand  Lake. 

I  find  the  excavation  for  the  new  hatching-house  by  the  stream  com- 
pleted or  nearly  so.  The  ditch  for  aqueduct  to  old  hatching-house  has 
progressed  some  and  a  very  hard  piece  of  ground  reached  where  many 
rocks  will  reqaire  blasting. 

October  9, 1879.— Having  all  the  materials  collected,  we  slack  a  cask 
of  lime  and  begin  digging  a  trench  to  receive  a  concrete  foundation  for 
our  new  hatching-house  by  the  stream.  This  afternoon  I  find  the 
ground  in  our  excavation  to  be  about  22  inches  below  the  level  of  the 
mill-pond  from  which  we  must  take  our  supply  of  water  and  eight 
inches  higher  than  the  stream  at  the  point  at  which  the  hatching-house 
must  discharge.  The  stream  has  p^haps  been  raised  a  little  at  this 
X>oint  by  our  debris  being  driven  into  it  just  below.  The  ground  hero 
is  all  day — ^no  bowlders  except  on  the  surface. 

Hanson  and  Bipley  to^ay  finished  blasting  in  the  aqueduct  ditdi, 
which  is  now  very  nearly  complete.  The  first  water  was  struck  260 
feet  from  the  hatching-house,  where  a  small  vein  oozed  out  of  the  east 
bank ;  several  veins  above  that  before  reaching  the  pooL  Total  length 
330  feet  =  20  rods.  At  a  rough  estimate  there  is  five  feet  fall  from  bot- 
tom of  upper  end  of  the  ditch  to  the  eaves  of  the  hatching-hoase,  at 
which  height  I  propose  to  take  the  water  into  the  building.  Surfieu^e  of 
pool  is  three  feet  higher  still.  North  of  this  pool,  on  a  hillside,  at  a 
distance  of  500  feet  and  an  elevation  of  nearly  25  feet  above  this  pool, 
is  a  large  spring,  whose  waters  sj[>read  over  a  good  deal  of  ground  and 
then  sink  out  of  sight.  I  shall  make  my  arrangem^its  to  lead  this,  at 
some  future  time,  into  the  aqueduct  laid  this  fiedL  (This  was  accom- 
plished  the  next  season.)  I  shall  lay  an  aqueduct  of  logs,  using  2^ 
inch  bore  below  the  road,  and  If  above  it.  The  logs  are  partly  bored 
abready.  Mr.  William  Oavanagh,  of  Saint  Stephen,  is  doing  the  work. 
We  use  green  Norway  pine  sticks,  7  inches  at  the  top  for  small  bore 
and  9  inches  for  large,  14  to  16  feet  long. 
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October  d. — ^In  half  an  hoar  in  a  boat  above  the  dam  I  see  four  sal- 
mon leaps.  Everybody  says  they  are  plenty  np  there.  I  have  not  had 
time  to  hant  them. 

October  15. — ^The  foandation  of  our  new  hatching-hoose  by  the  stream 
completed  to-day.  Dimensions,  22  by  18  feet;  ratiier  too  small  an  afiGur, 
it  seems,  to  write  mnch  about,  bat  yet  with  oar  deep  troughs  it  has  a 
capacity  of  2,560,000. 

The  foandation  is  18  inches  thick  at  the  bottom,  and  narrows  ap 
some  at  top.  The  ground  being  already  excavated  to  a  level  about  6 
or  8  inches  above  the  surfeu^e  of  the  stream  alongside,  we  excavated  a 
trench  for  the  foundations  two  feet  deep  on  the  northeast  and  southeast 
sides,  18  inches  deep  on  the  west  side.  This  trench  was  filled  by  pouring 
in  a  mass  of  concrete  upon  the  bottom,  bedding  large  stones  upon  it,  and 
filling  in  with  concrete.  The  stones  were  settled  into  place  by  heavy 
wooden  mauls,  and  the  same  and  also  smaller  ones  were  used  in  ramming 
the  concrete  into  place.  After  we  reached  the  top  of  the  ground  we  began 
carefuUy  placing  large  stone,  and  thus  built  up  15  or  16  inches  bi^ier, 
at  which  level  I  propose  to  lay  the  sills.  The  high  water  of  spring  will 
therefore  wet  our  walls  some  distance  above  the  sills,  but  we  can  at  any 
time  in  the  fixture  jack  up  the  building  and  build  the  walls  higher. 
The  concrete  used  in  this  work  consisted  as  follows:  1  part  dry  London 
Portland  cement;  1  part  slacked-lime  paste  (Rockland  lime);  5  parts 
fine  sharp  sand;  about  7  parts  stream  gravel  of  mixed  sices.  All  were 
measured  in  a  pail,  except  the  gravel,  which  was  estimated  in  a  heap; 
water  not  measured.  The  mortar  for  laying  the  first  stone  above  the 
ground  was  1  part  London  Portland  cement,  1  part  lime-paste,  6  parts 
sand.  Thence  up  we  used  3  parts  BosendaJe  cement,  including  a  little 
lime-paste,  3  parts  sand. 

October  17, 1879.— Conclude  with  F.  Shaw  &  Bros,  lease  of  fisbeiy 
rights,  &c.,  for  five  years,  with  privilege  of  renewing  for  five  more. 

Measured  volume  of  water  flowing  into  the  old  hatching-house,  and 
found  8.24  gallons  per  minute.  Our  aqueduct  was  laid  yesterday,  but 
water  was  shut  off  to  fix  the  inlet,  so  that  above  represents  the  volume 
of  the  original  spring.  I  am  sure  that  not  one-twentieth  of  it  comes 
from  the  brook. 

October  18. — ^Measured  (roughly)  the  volume  of  water  in -the  spring 
north  of  Forbes's  house  (this  was  on  the  site  since  selected  fcra*  a  third 
hatching-house),  and  found  it  to  be  between  one  and  two  gallons  per 
minute.    Low's  spring  gives  to-day  .714  gallon  per  minute. 

October  20. — ^Left  Orand  Lake  Stream  for  Bncksi>ort. 

October  26. — ^Back  again  at  Orand  Lake  Stream.  This  afternoon,  be- 
ing in  boat  up  the  lake  as  far  as  the  Sister  Islands  (two  miles  firom  the 
dam),  measured  temperature  of  water  in  several  places.  On  sunny 
southerly  side  of  Sister  Island,  out  of  the  wiod,  I  found  51<^  P.  Ob 
northerly  side  I  find  50<^;  on  suiiace  of  lake,  in  deep  water,  below  Mns- 
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son's  Island,  49^;  in  stream  at  oar  house,  just  after  our  retm-n,  I  find 
470. 

On  the  shore  of  Sister  Islands,  in  edge  of  water,  I  picked  up  a  stone 
(granite)  twice  as  big  as  my  hand,  which,  like  all  the  other  stones, 
is  covered  with  an  olive-green  slime.  I  brought  it  down  and  on  putting 
it  iilto  a  dish  of  water  find  the  slime  is  a  forest  of  growing  plants  of  sev- 
eral kinds;  in  this  is  a  multitude  of  living  creatures,  mostly  entomos- 
traca,  a  good  many  slender  larv^  of  insects,  several  kinds,  and  halt  a 
dozen  amphix>od  Crustacea  of  the  common  sort,  which  I  take  to  be  Gam- 
marus  fasciatus  Say,  as  per  S.  I.  Smith,  in  the  United  States  Fish  Com- 
mission 2d  Beport,  p.  663.  Altogether,  judging  roughly,  I  should  say 
that  there  are  probably  more  than  500  animals  large  enough  to  be  seen 
with  the  naked  eye  on  this  stone,  say  10  QammaruSj  20  gastropod  mol- 
Insks,  100  insect  larv»,  and  400  entomostraca.  The  entire  bottom  at 
this  place,  being  covered  by  a  similar  growth  of  vegetation,  I  suppose 
it  is  equally  well  i>opulated  with  animals.  Sandy  bottom,  or  gravel  fine 
enough  to  be  disturbed  by  waves,  is,  of  course,  a  less  favorable  place. 

October  27. — ^At  the  dam  to-day  I  could  see  no  indications  of  spawn- 
ing. A  net  was  put  in  immediately  above  the  dam  on  3l8t.  (The  main 
net,  crossing  the  stream  and  barring  access  to  it  from  the  lake  at  the 
I>oint  where  our  pounds  are  to  be  located,  was  put  in  place  prior  to 
September  15.  This  one  near  the  dam  is  to  act  as  a  safeguard  and  as- 
sist in  the  capture  of  some  stray  fish  between  the  upper  net  and  the 
dam.)  On  the  gravels  below  the  dam  the  fish  have  begun  to  dig  nests 
as  usual. 

October  29. — To-day  we  begin  setting  stakes  for  pounds  above  the  dam, 
at  the  same  place  as  last  year,  and  substantially  on  the  same  plans. 
Shall  add  some  large  pounds  and  locate  our  spawning-shed  there. 

October  30. — Finished  nearly  all  the  upper  pounds  at  the  pawning 
place  (same  referred  to  on  29th),  and  put  them  in  shape  for  catching 
fish.  One  male  came  in  during  the  day.  Changed  the  net  opposite  the 
house  (in  the  stream  below  the  dam),  putting  it  up  at  the  head  of  t^e 
run  and  gravels;  have  contrived  a  trap  in  connection  with  it,  but  this 
is  not  quite  completed. 

At  the  old-hatching  house  I  found  the  temperature  of  the  water  in  the 
spring  to  be  47^  F.    In  the  feed-trough  in  the  house  it  is  46Jo  F. 

At  11  a.  m.  to-day  the  volume  of  water  inside  the  old  hatching-house 
was  17.22  gallons  per  minutCi  the  several  faucets  yielding  from  2.14  to 
4.28  gallons  per  minute.  The  aqueduct  water  is  not  yet  admitted,  and 
very  little'brook  water  is  coming  in. 

October  31. — Finished  pounds,  all  except  that  intended  for  twice- 
spawned  fish.  Also  got  the  trap  below  the  dam  on  the  gravels  in  order 
for  service. 

November  1. — ^This  p.  m.  the  aqueduct  was  delivering  3.75  gallons 
per  minute  of  muddy  water  of  40^  F.  temperature.  The  supply  in  old 
hatching-house  from  other  sources  amounts  to  17.21  gallons  per  minute 
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of  a  temperatnre  of  46^.  Low's  spring  yields  3  gallons  i>er  minute,  of 
temperature  of  47°. 

November  3. — ^The  new  hatching-house  by  the  stream  is  nearly  com- 
pleted. Troughs  and  conduits  still  to  be  arranged.  The  troughs  of 
the  old  hatching-house  were  taken  out  into  a  shed  in  the  spring.  Of 
late  they  have  all  been  cut  in  two  (now  10  and  14  feet  long),  Tamidied 
with  two  coats  of  asphaltum,  and  replaced. 

We  get  no  female  fish  below  the  dam.  Judging  firom  what  I  can  see 
of  the  fish  in  the  pool  immediately  below  the  dam,  I  think  several-hun- 
dred are  there,  but  I  belieye  them  to  be  mostly  males.  One  good  nest 
was  made  on  night  of  Ist  just  above  our  net  across  the  west  run.  Yes- 
terday I  looked  for  other  recent  works  below  the  dam«  but  found  ncme. 
Above  the  dam  no  nests  started  yet.  l^et  still  in  place  about  20  feet 
above  the  dam.  This  afternoon  I  sow  three  fish  there— one  female,  two 
males. 

One  of  our  nets,  that  separating  the  second  and  third  pound,  dips  its 
upper  line  2  inches  below  the  surface  of  the  water,  but  I  think  no  fish 
have  passed  over  it.  This  evening,  at  9,  Munson  examined  the  third 
I>ound  careMly,  and  found  no  fish  in  it.  (I  find  these  fish  are  mudi 
more  inclined  to  force  their  way  under  an  obstruction  than  over  it. 
Yet  they  will  sometimes  search  the  nets  for  holes  several  inches  above 
the  surface  of  the  Water,  standing  bolt  upright,  with  their  heads  en- 
tirely out  of  water,  and  working  along  inch  by  inch,  s^d  occasions^y 
they  will  leap  quite  out  of  the  water  in  attempting  to  scale  the  barriers. 
These  phenomena  have,  however,  come  under  my  observation  only  when 
large  numbers  of  the  fish  are  crowded  together.) 

November  4. — ^This  morning  I  found  among  the  females  talcen  above 
the  dam  one  that  was  surely  ripe.  We  have  tried  none  of  our  captured 
fish  yet. 

November  6.^-This  forenoon  early  Mr.  Munson  found  a  great  run  of 
smelts  at  the  spawning  shed  (above  the  dam).  He  said  he  could  have 
dipped  any  number  if  they  had  not  been  so  shy  and  quick.  As  it  was 
he  dipped  150  or  200,  which  I  have  preserved.  They  are  mature,  show- 
ing clearly  spawn  and  milt  through  their  transparent  bellies.  [These 
smelts  are  among  the  most  diminutive  of  their  genus,  averaging  in 
length  but  little  more  than  2  inches.  They  are  found  in  several  if 
not  all  of  the  Schoodic  lakes.  In  one  of  the  tributaries  of  <^  Upper 
Bobsy"  Lake  (Indian  name  Sysladobsissis)  they  are  wont  to  spawn  late 
in  the  month  of  February.] 

Meshed  in  a  net  we  found  a  Schoodic  salmon  0}  inches  long,  weigh- 
ing 7  ounces;  red  spots  plainly  to  be  seen,  but  not  very  bright;  the 
dark  bars  on  the  sides  very  faint;  sex,  male,  yielding  milt. 

November  7. — ^Began  taking  spawn.  There  are  but  few  ripe  fish. 
Below  the  dam  fish  appear  to  be  numerous,  but  we  have  not  cau^t 
many  yet.  Our  trap  does  not  work  first  rate.  I  dipped  this  evening 
on  a  spawning-bed  a  male  Schoodic  salmon,  7f  indies  long,  weighing  3^ 
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ounces^  very  ripe  with  milt,  with  red  8i>ot8  and  bars  still  very  distinct. 
There  are  a  good  many  of  these  here.  I  have  never  observed  many  of 
them  before.  Indeed,  when  the  men  got  me  two  specimens  of  that  size 
last  season  I  regarded  them  as  the  first  I  had  ever  seen.  It  may  be 
(though  not  probable)  that  they  have  always  been  present  but  mistaken 
by  me  for  chnbs  or  young  trout.  I  think  I  have  always  been  too  much 
on  the  alert  to  be  so  deceived.  By  lamp-light  their  distinctive  marks 
are  not  visible  while  the  fish  are  swimming  in  the  water,  but  by  day- 
light, standing  on  a  pier  of  the  dam,  I  see  one  of  them  in  the  stream 
unmistakably  marked. 

November  9. — ^Fish  have  been  coming  in  slowly  and  a  good  many  of 
them  are  spawning  outside  of  our  nets,  though  few  of  those  we  have 
taken  have  appeared  ripe.  I  should  say  that  half  a  dozen  pretty  good 
nests  have  been  made  at  the  head  of  the  "west  run''  (a  nanow  channel 
between  the  shore  and  the  gravels  below  the  dam)  and  as  many  more 
commenced  there.  Below  the  lower  nets  three  or  four  nests  are  com- 
pleted, or  nearly  so,  and  others  begun.  That  is  all  below  the  dam. 
Above  the  dam,  near  the  approach  to  the  sluice-gate,  one  nest  is  in  pro- 
cess of  making,  and  I  see  the  pair  on  it  to-day.  Just  above  our  "dam- 
net''  are,  say,  eight  or  ten  pretty  complete  nests.  Between  that  and 
our  upper  nets  there  are,  say,  ten  or  twelve  nests  partially  made,  of 
which  three  or  four  are  nearly  complete,  besides  a  dozen  spots  where 
fish  seem  to  have  been  working  a  very  little.  Above  our  upper  nets  I 
see  about  8  nests,  but  none  of  them  complete.  On  the  gravels  above 
OUT  spawning-shed  fish  are  now  spawning,  and  I  propose  to  have  them 
fenced  off  to-night.  Some  of  the  fish  in  our  main  i>ound  are  beginning 
to  spawn. 

Between  our  dam-net  and  upper  net  (a  space  measuring  about  an  acre) 
are  a  good  many  fish;  I  should  think  200  or  300.  We  have  tried  in 
vain  to  drive  them  up  under  the  lifted  nets,  and  now  propose  to  sweep 
that  pool  with  a  large  seine  to-morrow.  Fish  do  not  run  up  through  the 
dam  from  the  pool  below  to  any  great  extent  at  this  time.  Since  Octo- 
ber 21  we  have  had  a  net  stretched  across  the  stream  20  feet  above  the 
dam  to  intercept  them,  and  in  the  space  left  between  this  net  and  the 
dam  I  have  at  no  time  seen  more  than  a  dozen  fish,  and  only  one  nest 
has  been  commenced  there,  though  it  is  an  excellent  spot  for  spawning. 
[In  1878  we  used  this  space  as  a  trap  for  fish  descending,  lilting  the  net 
by  a  long  line  leading  ashore,  and  at  set  hours  during  the  night  letting  it 
suddenly  fall  and  entrappiug  all  the  fiisb  that  had  sought  this  spawning- 
bed.  We  could  not  then  determine  whether  the  fish  caught  came  from 
above  or  fix)m  below,  but  our  experience  this  season  indicates  that  they 
came  from  above,  and  that  the  fish  that  occupy  by  day  the  great  pool) 
below  the  dam  seek  spawning-beds  on  the  gravels  below  them,  and  not 
above.  This  is  another  manifestation  of  the  instinct  of  the  Schoodic  sal- 
mon to  move  downward  instead  of  upward  to  seek  8pawning-ground.t 
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Very  few  fish  have  got  into  the  canal  this  season.    Less  than  a  dozen' 
have  thus  far  been  seen  there. 

November  10. — ^We  got  our  seine  (264  feet  long)  into  the  water  at  lOJ 
a.  m.,  and  it  took  till  past  three  to  get  it  hauled  in.  We  took  in  bU 
534  fish,  269  males  and  265  females.  Bow  these  fish  came  tiiere  is  on- 
known,  but  it  is  possible  that  the  most  of  them  were  lying  in  this  pool 
when  the  nets  were  put  in  place  above  and  below  them.  This  might  be 
made  a  receptacle  for  early  caught  fish  hereaft^. 

November  12. — ^To-day  we  finished  the  first  overhauling  of  our  main 
pound,  containing  all  the  salmon  caught  prior  to  November  7.  There 
were  found  to  be  1,298  salmon,  of  which  639  were  males  and  659  females, 
of  which  latter  231  only  were  ripe. 

We  have  now  had  in  hand  and  entered  on  the  record  all  the  fish 
caught  up  to  this  date,  and  find  them  to  be  807  females  and  807  males. 
Compared  with  our  fishing  record  this  shows  a  deficit  of  262  males  and 
99  females,  and  one  whose  sex  was  unknown ;  total,  362.  That  is  to 
say,  our  fishing  record  shows  362  fish  taken  into  our  inclosures  more 
than  were  found  therein.  Either  some  have  escaped  firom  us,  or,  as  ap- 
pears more  probable,  have  stolen  under  the  chains  that  weight  down 
our  nets  from  the  main  i>ound  to  the  one  firom  which  the  fish  are  dipped, 
and  thus  been  dipped  up  and  counted  a  second  time.  Such  deficits 
occur  every  year. 

The  catch  in  the  trap  below  the  da&i  has  come  to  a  close,  apparently 
by  the  whole  of  the  fish  below  the  dam  being  caught  up.  The  net  above 
the  dam  was  put  in  place  October  21,  since  which  time  no  fish  have 
been  able  to  descend  the  stream  past  that  point  Hence  we  have  the 
data  for  a  tough  estimate  of  the  number  of  salmon  that  descended  before 
that  time.  Of  such  fish  there  were  captured  287,  of  which  168  w^e 
males  and  119  females.  These  had  been  congregated  in  the  deep  pod 
below  the  dam.  If  we  estimate  50  per  cent,  of  this  number  to  have 
descended  the  stream  still  farther,  we  have  a  total  of  430  salmon  tbsA 
descended  into  the  stream  before  October  21 }  allow  100  per  cent  and 
we  have  a  total  of  574,  which  I  think  is  quite  up  to  the  possibilities  (A 
the  case. 

November  13. — ^We  have  now  handled  1,622  salmon,  of  which  807  were 
males  and  815  were  females.  Of  the  females  only  282  have  been  found 
.gravid  and  ripe,  and  these  have  yielded  339,400  eggs,  or  1,203  eggs 
«ach.  This  is  an  unconmionly  hearvy  yield  for  Schoodic  salmon,  indi- 
cating what  our  record  of  measurement  shows,  that  within  a  few  years 
the  fish  have  increased  in  size. 

November  15. — The  fish  in  our  main  pound  are  very  restive— that  is,  a 
part  of  them  are.  A  few  are  evidently  spawning.  I  find  ten  nests 
under  way  in  this  inclosure,  but  don't  think  many  eggs  have  been  laid. 
I  therefore  decide  to  begin  overhauling  the  main  pound  again  to-day. 

Weather  remarkably  mild  and  favorable.  Last  week  the  lower  lakes 
were  frozen  so  that  the  steamer  could  not  come  up  from  Prinoeton.    On 
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the  night  of  the  5th  the  temperature  of  the  air  fell  to  lO^  F.^  but  since 
the  7th  it  has  stood  constantly  above  the  freezing  point. 

November  16.— Have  pnt  into  the  old  hatching-honse  655,100  eggs,  all 
I  think  pnident  to  trust  there  this  year,  and  shall  fit  np  the  troughs  in 
the  new  house  for  the  remainder  of  the  crop. 

November  17. — Set  the  reservoir  tank,  the  head  trough,  and  two  deep 
hatching-troughs  in  the  new  house,  and  at  once  placed  eggs  therein. 

November  19. — Examined  lot  1  to-day,  and  find  that  the  embryonic 
disk  now  covers  about  one-third  of  the  yelk.  Out  of  100  only  75  ap- 
peared to  be  developing,  indicating  a  loss  of  25  per  cent,  from  non-im- 
pregnation. [This  is  afterwards  determined  to  be  very  nearly  correct, 
but  it  was  an  exceptionally  poor  lot.] 

November  21.^The  embryonic  disk  in  lot  1  (14  days  from  impregna- 
tion) now  covers  half  of  the  yelk.  In  lot  2  (10  days  from  impregnation) 
it  is  just  beginning  to  expand. 

November  22. — To-day  we  admit  to  the  old  hatching-house  a  new  sup- 
ply of  water,  derived  from  the  brook  that  flows  past,  which  up  to  this 
date  has  been  shut  out  the  present  season,  pending  the  preparation  of  a 
pool  for  it  to  clarify  itself  in.  This  new  supply  increases  the  volume  in 
the  hatching-house  from  10^  gallons  to  14f  gallons  per  minute  and  lowers 
its  temperature  from  46Jo  to  45°  F.  It  will  thus  nearly  double  the 
capacity  of  the  house.  The  water  from  the  new  aqueduct  is  not  yet 
admitted. 

Grand  Lake  was  frozen  over  last  night  as  &r  up  as  Cedar  Island  (f 
mile  above  the  dam),  but  a  scow  was  today  forced  through  the  ice. 

To-day  we  finish  taking  eggs  and  carry  up  SOO  of  our  fish  and  liberate 
them  in  the  lake  from  1  to  2  miles  distant. 

November  23. — ^By  filling  an  empty  trough  and  making  a  careful  allow- 
ance for  leakage,  I  compute  that  each  of  the  three  troughs  in  the  new 
hatching-house  is  today  using  17.7  gallons  of  water  per  minute,  and 
that  three  times  as  much  is  flowing  to  waste;  that  gives  53  gallons  in 
the  troughs  and  53  gallons  waste,  a  total  of  106  gallons  per  minute. 
The  size  of  the  conduit  is  six  inches  square;  its  fall  and  length  not  accu- 
rately ascertained,  but  the  grade  is  near  1  in  1,000.  This  is  while  the 
mills  are  shut  down;  with  the  mills  running  the  head  and  the  volume 
in  the  hatching-house  would  be  somewhat  less.  [Afterwards  ascertained 
to  be  30  per  cent,  less.]  The  dams  that  control  the  water  at  the  lower 
ends  of  these  troughs  are  leaky,  and  in  case  of  a  stoppage  of  water 
would  leak  dry  in  a  short  time,  estimated  at  fr^m  16  to  26  minutes.  On 
inquiring  of  Mr.  Munson,  I  learn  that  he  purposely  left  leaks  at  the  bot- 
tom of  the  dams  to  create  a  bottom  draft,  lest  there  should  be  too  strong 
a  surface  current  at  the  expense  of  the  lower  trays  of  eggs.  He  and 
Mr.  Buck  did  that  last  year,  having  observed  that  the  sediment  settled 
much  more  on  the  lower  than  the  upper  trays,  indicating  that  the  sur- 
face current  was  the  stronger.  I  approve  this,  and  also  approve  patting 
in  cross-boards  just  above  the  dam,  both  at  surface  and  bottom,  to  pre- 
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vent  these  two  cnrrentB  being  too  direct,  thus  robbing  the  middle  txays 
of  proper  ciroolation.  The  leaking  oat  of  the  water  wh^a  the  flow 
oeaseB  is  also  of  advantage,  in  that  it  secures  tlie  eggs  against  danger 
of  stagnant  water,  wliich  is  much  more  to  be  feared  than  ezpoenre  to 
air  with  accompanying  danger  of  freesing  in  any  except  the  coldest  of 
hatching-houses. 

November  25.-*Aboat  17  gallons  of  water  per  minute  flowing  in  tJie 
old  hatching-house.  We  have  laid  some  gravel  drains  to  lead  tributaiy 
springs  into  the  pool  whence  starts  our  aqueduct 

November  26. — ^The  old  hatching-house  has  to-day  a  supply  of  about 
14.6  gallons  of  water  per  minute;  temperature  in  the  troughs,  45^  F.; 
the  main  spring  being  46^^  F.  At  the  new  hatching-house  the  volume 
is  12  gallons  per  minute  for  each  trough,  temperature  35^  F. 

At  Loy  8  spring  a  volume  of  2.15  gallons  per  minute,  and  at  Uie  spring 
near  the  cove  about  5  gallons  per  minute. 

Aqueduct  at  the  old  house  dischargiog  about  1^  gallon  per  minute. 

In  lot  1  (19  days  from  impregnation),  the  yelk  is  four-fifths  covered 
by  the  embryonic  disk.  In  lot  2  (15  days  from  impregnation),  the  yelk 
is  one-half  covered. 

Ice  has  closed  the  lake  as  far  as  Cedar  Island  since  the  23d.  We  broke 
through  it  this  forenoon  with  the  expectation  of  carrying  the  rest  of  our 
fish  up  the  lake,  but  the  wind  was  boisterous  and  tibe  cold  dosed  the 
new  channel  so  fast  that  we  were  compelled  to  delay  still  further  the 
liberation  of  the  fish.    Commenced  taking  out  the  nets. 

November  30. — ^Heavy  rain  yesterday  morning  and  warm  weather  took 
off  all  the  snow  and  a  great  part  of  the  frost  out  of  the  ground,  and  so 
weakened  the  ice  in  Grand  Lake  (which  had  only  been  frozen  as  fiur  as 
Cedar  Island)  that  a  crew  of  tannery  men  broke  a  channel  throng  to 
open  water  this  forenoon.  In  the  afternoon  our  men  carried  up  four 
boat-loads  offish  and  liberated  them ;  we  have  very  few  left  on  hand. 

The  rain  gave  us  in  our  aqueduct  a  great  flood  of  water,  which  was, 
however,  very  muddy,  from  our  newly  filled  ditches.  To-day  the  flood 
has  somewhat  sudsided,  about  15  gallons  per  minute  now  discharging, 
and  it  is  much  clearer,  but  not  yet  clear  enough  to  use  in  the  hatching- 
house,  to  which  it  has  not  yet  been  admitted.  The  brook  rose  also  and 
was  shut  out  of  the  house  yesterday  morning.  For  the  present  the  old 
spring  Calso  much  swollen  but  not  muddy)  gives  us  an  ample  supply  of 
water. 

At  the  new  hatching  house  the  water  grew  very  dayey  eaiiy  in  the 
thaw,  and  continued  so  all  of  yesterday,  but  to-day  is  nearly  as  clear  as 
ever.  Mr.  Munson  says  not  a  great  deal  of  sediment  on  the  eggs,  and 
what  there  is  washes  off  readily,  unlike  the  sediment  that  came  into  this 
house  last  year  from  the  brook,  which  seemed  to  <^  stick."  This  day^ 
water  must  get  into  the  conduit  through  cracks  at  the  Joints,  and  when 
the  filling  is  well  settled  it  will  doubtless  cease  to  flow.  This  ccmduit  is 
153  feet  long,  and  has  its  head  in  the  stream  about  2  rods  £h>m  the  bank» 
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where  I  sappose  it  will  reeeive  pretty  pare  lake  water,  the  brook  water 
fidlpwing  the  shore  and  mimiiig  aver  the  oonduit.  This  brook  is  the 
same  that  rans  by  the  old  hatehiDg-house,  whose  discharge  it  reoeives, 
but  iB  the  half  mile  between  the  two  houses  it  runs  most  of  the  way 
through  peaty  bogs  and  alder  swamps  and  receives  the  drainage  of  sev- 
eral potato  fields  and  stable  yards^  for  which  reasons  we  shut  it  out 
from  the  stream  house. 

December  1. — On  November  27  and  30  and  to*day  I  have  examined 
lots  2,  3,  4,  5,  6,  and  7  with  especial  reference  to  their  impregnatiODy 
with  following  results: 


Number,  of  lot 


^1 


:9 

hi 


I* 


j^--"  lis;-.  8^ 


Nov.  12 
Nov.  13 
Nov.  15 
Nov.  15 
Nov.  15 


Nov.  80 
Nov.  80 
Dec.  1 
Deo.  1 
Dec    1 


[6,000 

1,850 
1.800 
1.200 
i.600 
1.000 


030 

168 
120 
80 
356 
166 


90.87 

88.75 
83.33 
92.84 
04.44 
90.29 


This  is  strictly  correct  as  far  as  it  goes,  each  egg  having  been  closely 
scrutinized,  and  in  the  case  of  the  larger  lots,  as  2  and  6,  samples  for 
examination  were  taken  from  14  to  23  different  parts  of  the  lot 

December  3. — ^At  4.30  a.  m.  leave  Grand  Lake  Stream  for  Bucksport. 
W.  H.  Munson,  as  usual,  is  left  in  charge  of  the  eggs. 

January  3, 1880, — ^Arrived  from  Bucksport  last  night  about  12  o'clock. 
I  find  to-day  that  everything  is  in  good  order. 

The  eggs  in  the  old  hatching-house  all  show  colored  eyes,  pretty  dark 
in  the  earliest  ones,  very  light  in  the  others,  being  just  discernible.  I 
measure  the  volume  of  water  flowing  and  find  it  to  be  16.8  gallons. 
About  1^  gallons  of  this  comes  from  the  new  aqueduct,  the  rest  from 
the  brook  and  spring.  Mr.  Munson  says  this  is  the  lowest  stage  of 
the  water  at  this  house  since  I  left,  a  month  ago.  For  the  most  part 
the  faucets  have  been  running  very  full ;  it  has  dropped  off  only  within 
a  few  days.  At  time  of  the  heavy  rains  the  aqueduct  water  was  very 
muddy  and  had  to  be  turned  off;  in  fact  it  was  not  turned  into  the  hatch- 
ing-troughs at  all  until  after  that.  The  brook  was  somewhat  muddy 
(not  very),  and  was  turned  off  for  a  short  time.  The  spring  gave  a 
great  abundance  of  clear  water  through  all  the  rains. 

January  6, 1880. — ^Made  first  shipment  of  spawn  to-day.  The  mode 
of  packing  has  not  been  essentially  changed  since  this  establishment 
was  first  opened.  We  have,  however,  discontinued  the  use  of  saw- 
dust as  a  material  for  outside  packing.  This  year  we  have  a  supply  of 
dry  moss  and  dry  leaves.  The  cases  always  leave  the  hatching-house 
about  half  past  two  in  the  afternoon,  are  taken  by  Princeton,  12  mileS| 
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aDd  there  remain  over  night,  under  cover,  and  generally  in  a  warm 
room.  The  next  morning  they  are  taken  by  the  ^^  stage,"  a  jonmey  of 
five  hoars  and  28}  miles,  to  Forest  Station,  on  the  European  and  Korth 
American  Bailway,  where  they  are  delivered  to  the  American  Express 
Company  about  noon.  That  evening  they  reach  Bangor,  and  those 
bound  out  of  the  State  reach  Boston  next  morning. 

January  20. — ^Transferred  to  the  old  hatching-house  all  the  eggs  in 
the  new  house  except  about  80,000. 

The  water  running  in  the  old  house  is  now  r^tricted  to  3  fiEtucets; 
has  been  so  for  several  weeks.  The  volume  to-day  is  15.31  gallons  per 
minute.  I  expect  the  volume  to  diminish  during  the  month  to  come. 
The  aqueduct  yields  just  about  1}  gallon  per  minute.  This  is  not 
strictly  pure  water,  but  very  near  it  A  pailful  has  a  slightly  clayey 
tinge. 

January  22. — ^We  have  now  sent  away  550,000  eggs.  This  embraces 
all  of  the  eggs  taken  up  to  November  15,  inclusive,  except  39,000  left 
in  the  troughs.  These  were  originally  estimated  at  605,000.  Thus  they 
measure  out  within  16,000  of  original  estimate.  As  many  more  than 
that  have  been  picked  out,  the  original  estimate  must  have  been  too 
low.  (The  number  given  in  the  tabular  statements  is  a  revised  estimate 
based  on  the  measure  now  made.) 

January  26. — Having  now  sent  away  all  the  eggs  that  are  developed 
enough  to  go,  shipments  must  be  suspended  until  other  lots  brought 
out  from  the  new  house  can  be  sufficiently  developed.  Temperature  of 
the  water  in  the  new  house  is  now  34^,  and  in  the  old  house  40^  F. 

March  6. — Beturned  from  Bucksport  last  night.  Water  has  been 
very  abundant  The  volume  flowing  at  old  hatching-house  to-day  I  es- 
timate at  31.15  gallons  per  minute,  of  which  3}  gallons  comes  from  the 
aqueduct.  The  brook  water  is  now  shut  out.  The  aqueduct  water  has 
been  clear  except  on  one  occasion  in  February.  All  the  eggs  are  now 
in  the  old  hatching-house.  The  last  were  brought  out  March  2,  and  ^are 
now  so  well  advanced  that  the  eyes  show  a  little  color. 

The  earliest  eggs  taken,  November  7,  began  to  hatch  February  17, 
were  half  out  February  23,  and  all  out  March  1.  These  have  been  all 
the  time  in  the  old  hatching-house  in  water  averaging  46.36^  F.  in  No- 
vember, 41.300  in  December,  40.33^  in  January,  39.41©  in  February,  a 
general  average  of  nearly  42<^,  and  an  average  period  of  108  days. 
Eggs  taken Jt$oyember^5^^are  just  beginning  to  hatch. 
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Table  III. — Meaauremetit  of  Sokoodio  salmoUf  Grand  Lake  Stream,  Maine,  1879. 


HalM. 

Females. 

Date. 

Number 
measured^ 

Length. 

Number 
measured. 

Length. 

Average. 

Longest. 

Shortest. 

Average. 

Longest. 

Shortest. 

1879. 
IToT.  7 

70 
615 
245 

87 

Ineke$. 
1&8 
19.0 
18.7 
1&8 

Inches. 

24 

1 

Inehss. 
16 
15 
15 
16 

82 
427 
270 

61 

Inches, 
17.2 
16.8 
17.6 
17.9 

Inches. 
20 
22 

Inches. 
15 

Nov.  15 

14 

Nov.  18 

144 
15* 

Nov.  19 

Sums 

866 

1&9 

.24 

16 

790 

17.2 

22 

13 

Table  IV.^-OheervaHons  an  temperature  and  voeaiher  at  Grand  Lake^tream, 


Temperature. 

1 

H 

1 

o 

Wind. 

Air. 

Water. 

Date. 

li 

eS  0 

.a  o 

1 

Other  phenomena. 

7  a.m. 

7  a.m. 

a.m. 

a.m. 

1879 
Aug.  20 
Sept.   2 

Ft.  In. 
8    3 

2    8ft 

48 

£1 

ciim^f.:".':::::::::::: 

St 

.\ 

19 

20 

2    74 
2    8 

Cahn  morning 

Northerly,  gentle  to  firesb . 
Light  westeriy 

Mostly  d'dy:  U't  showers. 

21 

48 

61 

Oct.     1 

48 

Mostly  clear. 
Clear 

2 

65 
60 

61 
49 
38 
45 
60 

65 
63 
40 
45 
48 
45 
46 

62 

62 
611 

61 
69 

68 

St 

62 

1 

!? 

63 
64 

NW..  brisk  a.  m.:  calm  p.  m 
a  to  NW.,  variable;  light 

tofiresh. 
NW..  verv  stronir 

8 

43 

Clear  to  cloudy ;  variable. 
Clear. 

4 

5 

47ft 

NE.,  light    

Cloudy. 
Clear. 

6 

2    7 

NW.,  gentle 

7 

Westerlv.  irenfle 

Do 

8 

NW.,  gentle 

Clear  at2  p.m.;  air  84©; 

water  of  strewn  62fto. 
Clear. 

9 

2    64 

NE.  to  SE.,  variable,  gentle 
NE.,  gentle  

10 

Cloudy  and  light  rain. 
Cloudy. 
Do. 

11 

Easterly,  light 

12 

Northerly 

13 

NW.,  strong 

Clear. 

14 

do 

Do 

16 

do 

Cloudy;  light  rain  morn- 
ing and  evening. 
Clear,  after  rainy  morning. 
Clear;  warm. 

16 

48 

do 

17 

2    44 

SW..  light 

18 

61 
66 

82 
88 
88 
56 
40 

26 

24 
24 
86 
48 

86 

66 
66 

48 
48 
60 
62 
61 

47 

45 
46 

a/ii^  ..*"."i;.i'..l. 

Cloudy :  lain  at  10  p.  m. 
Cloudy,  mostly ;  rain  in 

morning. 
Clear. 

19 

Kw!,  strong 

20 

do. 

21 

Southerlv.  lisht  

Do. 

22 

a,liirht.....T. 

Cloudy. 
Bain. 

28 

B ....!;;:::::;::::::::;:; 

24' 

Cloudsandoccaslonal  light 
snow. 

Clouds  light;  a  few  pel- 
lets of  snow. 

Clear. 

26 

do 

26* 

2    8 
2    2ft 

W.,  fresh 

27 

S..  light 

Liffht  clouds. 

CI  dy ;  rain  p.  nb  and  night. 

28 

8E.,llght  to  gentle 

E.,  ohaagiogatnoon  toNn 

very  strong. 
SW.,  ohangtog   aboat   4 

p.m.toNWT 

29 
80 

i 

4«ft 

a  4ft 

2    4 

Eain  most  of  day,  not 

heavy. 
Mostly  oleax.  otods  Ughi. 

S.  Miss.  59 i8 
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Table  IV. — Observations  on  temperature  and  tDsaiker  at  Grand  Lake  Stream — Contimied. 


Oct.    81 

30 

Nov.     1 

26 

2 

20 

8 

23 

4 

25 

5 

22 

« 

10 

7 

28 

8 

35 

9 

38 

10 

54 

11 

84 

12 

84 

13 

86 

U 

42 

l.'i 

53 

16 

84 

17 

34 

18 

28 

19 

24 

20 

28 

21 

15 

22 

2 

23 

81 

24 

21 

25 

5 

26 

25 

27 

15 

28 

39 

29 

51 

30 

15 

Dee.    1 

9 

2 

81 

8 

80 

4 

32 

5 

19 

6 

20 

7 

881 

8 

80 

9 

17 

10 

20 

11 

47* 

12 

82 

13 

10 

14 

8 

16 

28 

16 

20 

17 

14 

IB 

-7 

47 
44 
42 
42» 

40i 

40 

m 

40 

401 
41 
424 
414 


42» 
43 

44 

43 
43 
414 

89 

40 

87 

34 

36 

864 

85 

85 

84 
35 
87 

844 

844 

834 

34 

84 

824 

33 

854 

84 

824 
83 

?JJ 

824 

824 

83 

83 

83 

82 


"ii" 

Z     4t 

wesierjy.very  scrong 

KW-,  fltfnfpg  - , 

2    81 

NW.  AWTfreBh  to  gentle. 
E.;  NB.,  p.m 

N,  to  ITWr,  fftnmg. ... 

48 

2    3J 

Variable,  very  light 

NK.  to  SB.,  verylight 

Southerly,  light 

47 



2    3 

2    3 

do 

ITW.,  strong 

48 

NW..Ught,moBtiy;  var... 

Easterly,  chang'g  to  north- 
erly; light. 

Nortnerl V,  fresh,  dying  to 
calm  at  night. 

Southerly  and  SW.,  gentle 
inoreasingto  fresh. 

Southerlv,  light 

2    24 

474 

2  n 

NW.  to  N.,^aitle 

NW.,  fresh 

47 
464 

NB.,  Ught  to  genUe 

Northerly,  gentle 

NE.,  gentle  to  fresh 

NW.,  strong 

^ 

W.,  fi^h  to  gentle 

E 

NW 

S 

45 

g    8 

NW.,  strong 

Variable,  light 

Southerly 

S.,  chang^gtoNW.  atnight 

NW.,  strong 

434 
434 

NW.,  light;  changing  to 
southerly. 

41 

4U 

42j 

404 

40 

4? 
404 

40 

42 
42 
42 

84 
34 
824 
834 

34 

1 

83 

NE 

SW... 

w 

s 

SB 

S.,  changing  to  W 

NW.,  light 

NE 

S    

NB 

W..Iiirht    

im ...;:.::::;:::;;::;::: 

NB 

W 

NB 

NW 

Clear;  cloudy  evfenfaig. 
Clear  a.  m. ;  doody  pL  ■.; 

snow  at  11.40  p.m. 
Snow  in    n         _ 

am't;  cl*dy  mostofi 
Clear  most  a.  ra.;  i 

mosipum. 
aear. 
Cloudy;  trifle  of  8 

night  and  to-day. 
Cloudy. 
Clear,  mostly. 
Clear.    ^^ 

Do. 
Snow  in  e«ily mom'g,  tka 

verv  li^^ht  rain. 
Cloudy ;  oooaaiooal  sBj^ 

snow. 
Cloudy;  aome  qirinUiaCi 

Ckrady;  alight] 

Do. 
Cloudy;  snow< 

at  4  p.m. 
Clear,  moetly. 
Began  to  taurw  at  9  ikm. 

ceased  at  lOp^m. 
Clear;  drifting  snow. 
Clear. 

Rain  and  aleet  aU  day. 
Clear 
Cloudva.m.;'begantoao^ 

at  12  m.;  tamed  to  xam; 

cleared  at  7  pwm. 
Clear. 

Cloudy,  moetly. 
Clear,  maeAly. 
Bained    nearly   aU    da^; 

flnrry  of  snow  in  erti^ 
Clear;  loe  has  moved  dovn 

to  near  the  dam. 
Clear    nioming ;    elsafy 

p.  OIL 


Cl'dy,  with  snow  and  xak. 
Cloudy  and  raining, 
aear  at  times. 
Cloodymoni'g;  clear  p.*. 
Heavy  rain;  clearing  away 

at  noon. 
Clondy    morning;    ckv 

rest  of  the  day. 
Clear  and  very  ni^ik 
Chmdyday. 

Cloudy,  with  a  littfe  rala. 
Cloudy  mom  *g;  at  IS  com 

menoed  a  anow  aqnalL 
Clear. 

Cloudy  day. 
Snow,  7  Inches. 
Clear  day. 
Snow.  14  inch. 
Clear. 
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Table  IV. — Ohservationa  on  temperature  (xnd  weather  at  Chrand  Lake  Stream — Continaed. 


Deo.  19 

6 

82 

42 

20 

2 

82 

42 

21 

—14 

82 

41 

22 

—19 

82 

41 

23 

2 

82 

41 

24 

7 

83 

41 

25 

22 

88 

41| 

26 

—16 

82 

41 

27 

—24 

32 

40 

28 

8 

831 

41J 

29 

23 

84 

42 

30 

80 

34 

42 

81 

—19 

32 

40 

1880. 

Jan.  1 

2 

82 

40 

2 

29 

84 

41* 

8 
4 

9 
12 

^ 

41 
41 

6 

27 

84 

41 

6 

—10 

83 

40 

7 

23 

33i 

41* 

8 

4 

83 

41 

9 
10 

12 

28 

82 

84 

40 
4l| 

11 

2 

33i 

40: 

12 

28 

34 

41 

13 

18 

33i 

41 

14 

-6 

•  82 

40 

15 

—7 

33 

40 

16 

0 

83 

41 

17 

22 

34 

41 

18 

84i 

34 

41 

19 

30 

84 

41 

20 

14 

881 

401 

21 

10 

82 

40 

22 

2 

82 

.40* 

28 

16 

831 

41 

24 

26 

84 

89* 

25 
26 

12 
11 

^ 

40 
40 

27 

23 

84 

40* 

28 

34 

84 

41^ 

29 

80 

12 
—7 

88 
82 

^ 

81 

42 

85 

40 

F«bw  1 

28 

84 

80* 

—15 

88i 

89 

—  6 

8 

82 
88 

ISt 

4 

g| 

39 

8 

89* 

-10 

82 

89 

2 

821 

39 

18 

83 

40 

10 

—16 

88 

89 

11 

—  6 

82| 

89* 

12 

20 

88 

40 

13 

81 

m 

40 

Wind. 


83 
83 

i 

88 
82 
83* 

34 
34 

82* 

88 

84 

84 

M» 

34 
83 

83! 

33 
33 

i 

82* 
82 

jgi 

34 
34 
34 
34* 

1» 

35 

S? 

32 

i» 

33* 

82 

32 

83 

32 

83 

1^ 



N 

B.,  chAogliig  to  W . 

NW 

KB 

8W 

NB 

N 

N 

NE 

NB 


8 , 

B.,  ohanging  to  W. 

N.,  oluBijcIng  to  B  . . 
NW 


sw. 

N... 

S... 


s.... 

N... 

w... 

SB... 

SB... 
NB.. 
N- 


SW 

NB.,'  to  8.,"  "light"  *. ! ." ." ,' '. 

Sonthcsrly,  very  light. 

N.'.'Ught  "."'.*. '.  *".'.'" '.'. 
W , 


NB 

W.,  light . 

E. ...:.... 

NW 

sw 

sw 

8 

8W 


W.. 
SW. 


8B 

N 

NB 

"W.,Ught 

W.,  very  light . . 
Southerly,  Bght. 
SW. 


W^Ught.. 


W.,Ught.., 
Northerly  . 

SB 

8 


Other  phenomena. 


Clear. 

4  in.  mow ;  dear  at  10  a.  m. 

Clear. 

Clondy;  8  inches  snow. 

Clear. 

Snow,  4*  inohes. 

Clondy. 

Clear. 

Clear  mom'g ;  clondy  p.  m. 

1  inch  anow  in  morning  t 

clear  i>.m. 
Clondy;  thick  fog. 
1*  inches  snow  in  morning ) 

clear  p.  m. 
Clear  mom'g;  clondy  p.m. 

Clear;  5*  inches  snow  last 

night. 
ParUy  clondy. 
Clear. 
Clondy;  rain  and  hail;  2 

inches  snow. 
Clear. 

Clondy  mom'g ;  snow  p.  m. 
Clear. 
Do. 
Do. 
Clondy. 


cyall  day. 

SSdAV. 

len  Cloudy; 
blustering 


md  foggy. 
Loudyp.m. 

Clear. 
Do. 

Clear  a.  m. ;  clondy  p.  m. 

Clondy  morning;    partly 
clear. 

Clondy  half  the  dav. 

Clear  mom'g ;  cloudv  p.  m. 

Cloudy,  foggy,  and  sun- 
shine. 

Cloudy  all  day. 

Clear. 

Cloudy;  7  inches  snow. 

Clondy  morning;  clear  p.m. 

Clear. 

Cloudy  mom*g,  then  dear. 

Clear. 

Clear  mom'g ;  then  clouds. 

Clear  nearly  all  day. 

Clear  all  day. 

Clear:  1*  in.snow  last  night 

Cloudy ;  1  in.  snow  St,  rain. 

Cloudy. 
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Table  IV. — ObaervaUotts  on  temperature  and  weather  at  Grand  Lake  Stream — Continiied. 


Temperatnie. 

• 

i 
1 

n 

Wind. 

Aip. 

Water. 

Date. 

1 

f 

if 

7a.  m. 

7a.  m. 

tLVL 

a.iiL 

1S80. 
Feb.    14 

25 

6 

20 

0 

84 

30 

5 

6 

18 

14 

19 

6 

82 

81 

80 

88 

23 

11 

15 

33 

31 

14 

12 

81 

—  9 
12 

—  1 
0 

—10 
10 
6 
18 
21 
20 
23 
24 
28 
16 
28 
27 
20 
10 
2 
22 
24 
21 
27 
28 
17 
26 
44 
42 
34 
28 
20 
19 
32 
41 
14 
26 
30 
32 
36 
21 
28 
28 

88* 
82 
84 
84 

g* 

834 

J2 

i^ 

84 

84 

St 
84* 
831 

'"*84  ' 

""'dii' 

""82i" 

'"'iii' 

""*86i* 

""H" 

"*86i* 

40 

40 

40 

40 

40 

89 

88 

89 

40 

891 

40 

891 

40 

88 

88 

89 

40 

40 

891 

40 

40 

89 
40 
40 
40 
40 
40 
40 
40 
40 
40 
89 
89 

^ 

40 
40 
40 
41 
40 

S» 

88 

g» 

89 
39 

40 
41* 

1 
m 

84 
33 

88 

84 

84 

88^ 

82 

84 

84 

84l 

85 

84 

84 

.Ft  In. 

E 

15 

KB 

16 

KB 

17 

W..ll£ht 

Clearmom'g:  then  dood*. 
Cloudy  moni*g;  thendaar. 
Clear  most  of  the  day. 
Clear. 

18 

8...™.;:;;.;:::;::::;;: 

10 

w 

20 

NW 

21 

SB 

2  iaohee  of  snow  after  ISm. 

22 

8W 

Clear. 

23 
24 

B 

W 

Cloudy  mom'g ;  7|  in.  anov 
Clear. 

25 

W 

Do. 

26 

SE 

Showers. 

27 

W.,llidit 

Clear. 

28 

nb!^.:;::;;;;:::::::::: 

Cloudy  nunrn^g;  then  dear. 
Kain. 

29 

s 

Mar.     1 

NE 

Cloudy  mom'g;  then  dear. 
Cleur. 

2 

NW 

8 

sw 

Cloady  nearlr  all  day. 
Clondy  mom^g;  then  dear. 
Cloady;  2  inohea  snow. 
Clear  mom'g;  thendondy. 
Do. 

4 

sw 

5 

NE 

6 

N 

7 

NW 

8 

SB  

2  In.  snow :  afU^rwarda  d*r. 

9 

N..  Uffht 

Clear. 

10 

844 

........ 

sB.^t:...:..::::..::::::: 

9  In.  tanavr-  de^r  at  immhi. 

11 

N 

Clear. 

12 

NE   

Cloudy  nearly  all  day. 
Clear. 

18 

W.,  light 

14 

Bwrt«rly , 

1  inch  snow. 

16 

NB^..;:::::;:::;;;::::. 

Clear. 

16 



B 

Cloady,  and  2  fakchea  snov. 
Cloady  nearly  aU  day. 
Clear. 

17 

84 



W   

18 

NW 

19 

SW 

Clear  moat  of  the  day. 
Clear. 

20 

W 

21 

85 

SoQtberiy 

Cloady,  partly. 
Clear  partof  the  day. 
Cloady;  then  dear. 
Cloady  mom'g;  thensDov 
Cloady;  14  inches  snow. 
Clear. 

22 

23 

NW 

24 

NB 

S5 

NE.,  strong..........  .... 

26 

W 

27 

88 

N 

Do. 

28 

NE 

Clear  part  of  the  day. 
Cloady  noarlr  all  day. 

Cloady  mom'g;  then  dead 
Clear. 

29 

B 

80 

N  

81 

NE 

Apr.     1 

N 

w 

s 

Foggy  and  latny. 
Showers. 

S 

SW 

Cloady  mom'g ;  dear  p.  m. 
Clear. 

NW 

N 

Cloady  nearly  aU  day. 
Clear  part  of  the  day. 
Clear  mom'g:  theadknady. 
Do. 

N 

w 

SB 

s 

Cloady,  with  a  ahownr. 
Clear. 

N 

s 

Cloady. 
Clear/ 

NW 

NE 

Clear. 

NW 

B 

&10W  and  ratal. 

18 

NE   

Cloady  mom'g;  then  dear 
Clear. 

19 

W • 
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Tablb  lY^OhaervatUms  on 

\  temperature  mid  weather  at  Gratid  Lake  iSVreaifi— Continned. 

Tempentore. 

1 
1 

1 
1 

Wind.   ^ 

•Air. 

Water. 

Date. 

1 

i! 

i 

1' 

7  a.m. 

7a.  m. 

a»m. 

a.m. 

1880. 
Apr.  20 
21 

85 
38 
86 
84 
80 
26 
84 
40 
30 
88 
46 
82 
38 
86 
42 
40 
52 

U 

52 
54 
53 
52 
44 
39 

881 

**"'46"* 
""'40' 
■*'89i' 
^»!*?!* 

........ 

40 
40 
40 
40 

^ 

40 

JJ* 

40 

41 

41 

41 

411 

42 

42h 

42 

42 

42 

42 

i^ 

42 

48 

43 

41 

41 

42 

42} 

42 

42| 

43 

44 

S* 

44 

J? 

44 

45 

45^ 

4? 

44 
44 

Ft.  In. 

S 

Clondy,  and  showert. 
Clear. 
Do 

NW 

22 

sw 

23 

N 

Do 

24 

N 

Do 

25 

N 

Do. 

Clondy,  with  a  little  rain. 

Clondy  and  foggy. 

Clear. 

Clear  half  of  the  ^y. 

26 

B 

27 

SB 

S8 

N 

29 

N 

30 

SB..  stroDff - 

M.y    1 

* 

nV!™?......  .::....... 

Sqnnlly  nearly  all  day. 
Clondy  mom'g ;  then  clear. 
Foggy  mom'g;  then  clear. 
Clear 

NB 

3 

SB 

4 

KW 

5 

W 

Do 

6 

B 

Clondy;  ahowers. 
Clear 

7 

N 

8 

N * 

Do. 

0 

10 

11 

Soatherly 

Showeiy  mom'g;  then  d'r. 
Clear 

12 

w 

18 

KB 

Showers. 

14 

K 

Clondy. 
Clear 

15 

If. byB.,  stroDff  .......... 

16 

50 
54 
52 
46 
56 
56 
•    53 

N.W..rtrong.. 

Do. 

17 

vkiiat£^....:r.:i.;i::. 

Clondy. 
Clear. 

18 

Cahn. 

19 

Southeily,  ttrong 

Cloudy. 

20 

21 

SW 

Cloudy. 

Showery  part  of  the  day. 

23 

B 

23 

s 

24 

54 
67 
55 
64 
74 
50 
55 
52 
57 
61 
50 
87 
50 

SB 

26 

KW 

26 

S 

Foggy  morning. 
Clear 

27 

SW 

28 

KW 

Clear  mom'g ;  then  donds. 
Clear. 

29 

w 

30 

KW 

Clear  mom'g;  thendondy. 
Bainy. 

81 

SB 

JiiP4    1 

2 

3 

4 

HeaTyfroft 

5 

6 

7 

8 

81 
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Table  V . — General  tumnuiry  of  observations  on  temperature  at  Orand  Lake  Stream^  Matme^ 
from  September  2, 1679,  to  June  H,  1880,  imolnsive. 


Bate. 


^1 

f 


Airat7a.m. 


Max. 


Min- 


II 


Water  Sn 


wHm.m. 


Kax. 


1870. 

September 

October 

Kovember 

December 

1880. 

Jantuuy 

February -•-.... 

March 

April 

May 

Jane 


48.00 
44.84 
28.28 
12.97 


15.05 
18.10 
16.42 
8L10 
48.55 
52.87 


27 


68.00 
53.93 
88.50 
83.13 


8     66t   »     61 
10     6Si   »  :  45 

1  i  44  I  37     84 
7     851  U     32 


6  I— 10 


—10 
14 
82 
87 


Water  in  old  hatching-hdnae, 


Water  in  new  batnhlnf- 
a.m. 


Dati^ 


Max. 


Hin. 


ii 


September. 
October.... 
November . 
December.. 


1870L 


A  8 

6 
11 
80 


January .. 
February. 
March.... 

April 

May 

June 


1880. 


4a  00 
47.60 
46.86 
4L80 


4a  53 
89.41 
89.64 
40.00 
42.92 
44.62 


88.81 


88.60 
83.20 
84.08 


83 
83 
S 
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XXX.-CRAW-FISH  CULTURE  IN  EUROPE. 


By  H.  Rubeuus.* 


rProm  "InduBtrie-Biatter,"  seveDteenth  year,  No.  31;  Berlin  j  July  29, 1880.] 

The  attempt  to  raise  craw-fish  artificially  in  inclosed  waters  is  old  and 
has  been  made  repeatedly,  but  so  &r  none  of  the  methods  employed  have 
given  entire  satisfaction ;  and  at  best  it  requires  a  number  of  years  befpre 
craw-fish  culture  becomes  profitable.  It  is  well  known  that  the  common 
craw-fish,  also  called  river  craw-fish  {A8t<icu8  fluviatiliSj  Bond.),  is  found 
throughout  nearly  the  whole  of  Europe,  but  especially  in  North  Ger- 
many, and  that  it  changes  its  shell  every  year.  The  male  craw-fish  does 
this  generally  in  June  or  in  the  beginning  of  July,  while  the  female  com-  ' 
mences  in  July.  During  this  period  both  the  male  and  female  craw-fish 
are  very  tender,  and  many  of  them  die.  After  the  craw-fish  has  thrown 
off  its  old  shell,  a  very  soft  skin  forms  which  begins  to  harden  in  a  few 
days.  During  this  time  great  care  must  be  taken  of  the  craw-fish.  The 
boxes  must  not  be  overcrowded,  but  must  be  supplied  with  sufficient 
food,  of  which  at  this  time  the  craw-fish  require  a  double  quantity. 

The  male  craw-fish  prefer  to  live  together  in  large  numbers  in  holes 
high  up  the  bank.  The  female  stays  in  her  hole  (i.  «.,  she  always  re- 
turns by  day-time  to  the  same  hole  where  she  has  been  before)  until  the 
young  fry  slip  out  of  the  eggs  which  are  attached  to  the  abdominal  ap- 
pendages under  the  taiL  A  medium-sized  craw-fish  has,  on  an  average, 
150  to  200  eggs,  which  are  hatched  in  May.  The  young  craw-fish  re- 
semble very  small  worms,  and  are  for  some  time  attached  to  their 
inother's  tail  by  fine  threads.  They  are  in  this  way  protected  against 
the  persecutions  of  their  enemies,  the  eels,  pike,  perch,  &c. 

Some  time  elapses  before  the  litUe  craw-fish  venture  out  alone.  After 
a  yearns  tide  they  have  reached  the  size  of  a  wasp.  They  grow  so  slowly 
that  it  takes  three  to  four  years  before  they  have  reached  the  length  of 
about  10  centimeters,  when  they  can  be  brought  to  market  as  "  soup 
craw-fish.''  From  the  fourth  to  the  sixth  year  they  reach  the  length  of 
"  medium  craw-fish''  viz,  12  centimeters.  A  full-sized  "  table  craw-fish" 
has  a  length  of  15  to  18  centimeters,  and  is  from  eight  to  twelve  years 
old.  Their  quicker  or  slower  growth  depends  on  the  water,  its  temper- 
ature, and  their  food.  Lakes  which  are  situated  in  moors  and  are  sur- 
iDunded  by  mountains  generally  have  warmer  water  than  open  lakes 
and  rivers,  and  are,  therefore,  more  favorable  to  the  development  of  the 

*Zttr  ErtUguoht,  yon  H.  Babelia8.'[TranBlated  by  Hsbman  Jacobson.] 
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craw-fish  tban  the  latter.  In  tolerably  warm  water  the  eggs  begin  to  ap. 
pear  in  January,  and  the  young  fry  in  March.  These  craw-fish  do  not, 
as  a  general  rule,  grow  very  large,  for  they  scarcely  reach  a  length  of  10 
centimeters  even  at  the  age  of  fifteen.  By  way  of  experiment  I  have 
placed  them  in  other  water,  e.  g.y  in  my  craw-fish  box  in  the  rivar  Oder, 
but  they  did  not  grow.  Such  craw-fish,  which  are  generally  of  a  light 
green  color,  are  not  suited  for  transportation,  as  they  are  very  apt  to  die 
when  carried  any  distance.  Lakes  like  those  above  des^bed  are  g^- 
erally  overcrowded  with  craw-fish.  The  finest  and  largest  craw-fish  are 
found  in  rivers,  especially  small  ones,  where  boats  cannot  pass,  and 
where  the  craw-fish  are  not  disturbed  by  manufacturing  establishments, 
e.  g.y  the  Eilang,  the  Obra,  &c.  In  such  waters  the  craw-fish  develop 
very  rapidly,  but  cannot  be  used  as  ^^  soup  craw-fish''  till  tiiey  are  four 
to  five  years  old. 

The  worst  enemy  of  the  craw-fish  is  the  eeL  It  may  truly  be  said  that 
whenever  a  river  or  lake  contains  many  craw-fish  there  will  be  no  eels, 
and  wherever  there  are  no  craw-fish  the  eels  will  be  numerous.  The  &- 
vorite  food  of  the  eel  is  one-year-old  craw-fish,  and  they  but  rai^  eat 
larger  ones. 

The  craw-fish  themselves,  however,  are  bloodthirsty  andvoradous 
feeders.  As  soon  as  dusk  sets  in  they  grow  lively  and  move  back- 
wards and  forwards  with  great  agility;  they  swim  well,  and  their 
sense  of  sight  is  very  keen.  When  a  craw-fidi  has  eyed  its  prey,  it 
sneaks  up  to  it  and  with  one  bold  dash  impales  the  little  &^  or 
fh>g  on  its  ^Husk,"  the  long,  pointed,  horn-like  excrescence  found  be- 
tween the  eyes.  As  soon  as  it  has  secured  its  prey,  it  goes  to  the  bot- 
tom of  the  water  and  devours  it,  holding  it  firmly  with  its  two  daws. 
It  has  been  said  that  the  craw-fish  will  also  eat  putrefied  meat,  but  this 
is  a  disputed  point  It  will  take  such  meat  as  it  takes  pieces  of  wood 
and  stone,  merely  to  cover  itself.  When  kept  imprisoned  it  lives  on 
fish,  meat,  turnips,  bread,  potatoes,  &c.,  but  a  craw-fish  will  never  sedc 
as  food  a  putrefying  animal  body,  esi>ecially  if  its  odor  is  offensive. 
One  may  easily  convince  himself  of  this,  if  in  catching  craw-fish  two 
nets  of  equal  size  and  kind  are  employed,  the  one  baited  wit^  fiesh 
fish,  the  other  with  decaying  fish  emitting  a  strong  odor,  and  afe  placed 
in  the  water  not  far  ttom  each  other.  The  result  will  be,  that  the  one 
net  will  soon  have  some  craw-fish  in  it,  whilst  the  other  will  remain 
empty. 

The  most  common  and  most  profitable  way  of  catching  craw-flA 
is  with  the  so-called  ^^  Bomacken."  These  consist  of  two  hoops  each, 
with  a  tube-shaped  net  attached.  On  the  outside  the  two  hoops  are 
covered  with  a  net-work,  and  the  whole  apparatus  has  the  appear- 
ance of  a  cylinder.  The  hoops  are  kept  open  by  wooden  pegs,  a  piece 
of  firesh  fish  or  a  frog  is  put  inside  as  a  bait,  a  stone  is  tied  to  it,  and  thus 
the  "  Bol\}acken''  is  let  down  to  the  bottom. 

Another  apparatus  for  catching  craw-fish  is  the  so-called  '^TeDer- 
hamen,"  a  sort  of  purse-net, — a  hoop  covered  with  a  net,  in  the  middle 
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of  whicli  there  is  a  long  stick  serveing  to  keep  the  hoop,  which  re- 
sembles a  plate,  at  the  bottom  of  the  water.  In  that  portion  of  the 
net  through  which  the  stick  passes,  the  bait  is  fixed,  so  that  the  craw- 
fish must  go  on  the  "plate''  if  it  wishes  to  seize  the  bait.  The  other 
end  of  the  stick  must  be  long  enough  to  protrude  above  the  water. 
This  stick  is  then  pulled  out  with  the  net  and  the  crawfish  sticking  to 
it,  and,  baited  anew,  let  down  again. 

Another  method  of  catching  craw-fish,  the  so-called  'lighting,"  is 
much  used  by  private  individuals.  During  the  summer  months  the 
craw-fish  seek  shallow  places  with  a  clear  bottom.  The  fishermen  use  a 
torch  of  resinous  pine- wood,  by  means  of  which  they  throw  a  strong 
light  on  the  bottom.  The  craw-fish  are  dazzled  by  the  light  and  can 
easily  be  taken  out  of  the  water  with  the  hands ;  and  it  has  happened 
more  than  once  that  a  single  person  has  in  this  mannec  caught  900  to 
1,200  craw-fish  in  one  night. 

After  the  craw-fish  have  been  caught,  the  main  object  of  the  cultivator 
is  to  preserve  them,  to  give  them  a  pure  flavor  and  to  fatten  them.  For 
a  number  of  years  I  have  succeeded  very  well  in  this.  Pure  running 
water  is  the  fir^t  requisite ;  the  boxes  must  be  made  according  to  the 
plan  given  below,  and  must  not  be  overcrowded.  The  best  food  is  fresh 
meat,  but  not  too  much  at  a  time.  Immediately  after  having  cast  its 
old  shell,  the  craw-fish  is  very  voracious  and  consequently  needs  the 
largest  quantity  of  food,  whilst  in  December  it  needs  the  least.  In 
January  it  gets  lively  again,  its  voracity  increases,  and  during  its  im- 
prisonment the  eggs  begin  to  appear  at  that  time.  Great  <^are  should  be 
taken  not  to  leave  old  and  spoilt  pieoesof  meat  in  the  boxes  for  any  length 
of  time,  as  this  will  very  soon  prove  fatal  to  the  craw-fish.  I  have  by 
way  of  experiment  thrown  old  and  spoilt  meat  in  boxes  where  there  were 
only  few  craw-fish,  and  the  consequence  has  been  that  most  of  the  craw- 
fish have  died.  I  would  also  draw  attention  to  a  very  important  matter, 
viz,  to  clean  the  boxes  (at  least  during  summer,  when  it  is  very  warm), 
twice  a  day  and  throw  out  all  the  dead  craw-fish,  for  in  summer  a  craw- 
fish commences  to  putrefy  in  10  to  12  hours  after  death,  and  the  exhala- 
tion invariably  kills  the  healthy  craw-fish.  One  of  the  greatest  dangers 
to  craw-fish  culture  and  transportation  is  a  thunderstorm.  As  soon  as 
a  thunderstorm  has  passed  over,  the  boxes  should  be  opened  and  cleaned, 
and  care  should  be  taken  to  admit  fresh  air  and  water. 

I  have  transported  craw-fish  in  various  ways  and  have  finally  arrived 
at  a  method  which  has,  in  most  cases,  proved  successful.  I  have  very 
frequently  sent  live  craw-fish  by  mail  from  Frankfort-on-the-Oder  to 
Alsace-Lorraine,  and  they  have  invariably  arrived  in  good  and  healthy 
condition,  unless  a  thunderstorm  came  up  during  the  journey,  which, 
however,  did  not  happen  very  often.  During  the  shedding-period  no 
craw-fish  should  be  shipped,  as  then  they  cannot  stand  any  pressure  and 
die  easily.  Care  should  also  be  taken  not  to  have  a  dead  crawfish  packed 
among  the  live  ones.  The  main  point  in  shipping  craw-fish  is  to  select 
S.  Miss.  59 49 
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good,  healthy  ones,  well  fed  and  properly  dried.  I  generally  employ 
small  wicker  baskets  each  holding  60  to  120  craw-fish,  so  that  they  are 
not  piled  too  high  on  top  of  one  another.  First  put  a  layer  of  straw 
in  the  basket  and  then  the  craw-fish,  one  at  a  time,  laying  them  o& 
their  feet,  and  if  the  basket  shonld  not  be  qnite  fnll,  pack  it  with 
straw  till  full.  The  packing  is  to  prevent  the  craw-fish  from  tann- 
ing when  the  baskets,  as  will  frequently  happen  during  a  long  joomey, 
are  thrown  about  a  good  deal.  K  the  craw-fish  fidls  on  its  back  duiing 
the  journey,  it  will  die,  as  it  works  with  its  feet  till  it  becomes  exhausted. 
On  their  arrival  at  the  place  of  destination  the  craw-fish  are  taken  out 
of  the  baskets  and  placed,  again  on  their  feet,  in  a  large  vessel,  whidi 
should  be  kept  in  a  cool  place,  best  in  acellar,  but  not  be  covered  up. 

It  is  an  old  belief  that  craw-fish  are  not  good  in  months  whose  names 
contain  the  letter  r  ;  but  I  have  found  that  craw-fish  when  properly  cared 
for  and  well  fed  are  good  at  all  times,  for  I  have  sold  and  shipped  them 
during  every  month  in  the  year,  and  have  never  had  any  compkunts. 

An  important  question  remains  to  be  answered,  viz,  whether  artificial 
craw-fish  culture  in  basins  is  remunerative.  Experience  has  taught  me 
that  craw-fish  increase  and  develop  better  when  in  a  free  state  than  ia 
boxes  or  basins.  To  start  a  somewhat  remunerative  craw-fish  establish- 
ment entails  considerable  exx>ense,  and  does  not  yield  the  expected  re- 
sult. In  such  establishments  the  cold  of  winter  Mils  most  of  the  avw- 
fish,  as  they  cannot  find  holes  and  other  places  of  refrige  as  when  in  a 
free  condition.  If  strong  ice  forms,  as  happened  this  year,  the  eraw-fish 
are  suffocated  in  the  basins ;  the  boxes  are  soon  frozen  over  on  the  odes 
and  top,  and  as  soon  as  the  admission  of  fresh  air  is  stopped,  the  ciaw- 
fish  die  from  suffocation. 

I  would,  therefore,  recommend  the  following  method :  From  rivers  and 
lakes  containing  but  few  craw-fish  the  female  craw-fish  should  not  be 
removed  ^  the  eels  and  pike  should,  if  possible,  all  be  caught,  and  the 
young  craw-fish,  large  numbers  of  which  will  make  their  appearance  in 
a  year  or  two,  must  be  well  and  regularly  fed  with  meat  and  tomips; 
during  the  fourth  year  all  craw-fish  which  have  reached  the  length  of  10 
centimeters  should  be  caught  and  placed  in  large  tanks  or  boxes  pre- 
pared in  the  following  manner:  The  bottom  and  sides  are  best  mad^  of 
thin  boards,  which  should  not  be  close  together,  but  have  narrow  inter- 
spaces between  them,  not  large  enough  to  let  a  small  craw-fiah  escape. 
The  object  of  having  such  interspaces  on  the  bottom  is  to  give  free  egress 
to  the  slime,  mud,  sand,  &c.,  which  will  get  into  the  box,  and  thus  to 
keep  it  clean  at  all  times.  The  interspaces  on  the  sides  have  Om  ad- 
vantage that  firesh  water  will  be  constantly  passing  throogh  the  boxes, 
which  of  course  is  an  essential  condition  of  keeping  the  craw-ftsh  alive 
aud  in  good  health.  In  these  boxes,  through  which  fresh  water  must 
be  kept  running  all  the  time,  the  craw-fish  are  fattened.  When  ice  forms 
in  winter,  the  boxes  must  be  let  down  into  the  water,  so  that  the  open- 
ings on  the  sides  do  not  freeze  over. 
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By  Dr.  Emil  von  Marbkzeller.* 


[Verhandlimgeii  der  k.  k.  zoologisch-botaiiischen  Gesellschaft  in  Wien — Vienna,  1878.  ] 

The  Imperial  Ministry  of  Agriculture  in  Vienna  has  placed  at  the  dis- 
posal of  the  society  a  report  by  Mr.  Gregor  Buccich,  a  telegraph-operator 
on  the  island  of  Lesina,  in  Dalmatia  (made  in  1876),  on  the  experiments 
in  raising  sponges  artificially  according  to  Prof.  O.  Schmidt's  method. 
Mr.  Bnccich  had  himself  founded  his  little  establishment,  and  for  some 
time  received  an  appropriation  from  the  ministry;  but  from  various 
causes  the  establishment  is  not  in  operation  at  the  present  time.  The 
above-mentioned  report  contained  a  sort  of  diary,  and  gave  the  results 
of  experiments  which  had  been  continued  for  six  years.  The  directors 
of  the  society  shared  the  opinion  of  the  Ministry  of  Agriculture,  that 
.it  would  be  usefiQ  to  publish  this  report  and  thus  preserve  the  princi- 
ples laid  down  in  it,  because  it  had  been  fully  proved  that  although  the 
hope  to  create  a  new  source  of  income  for  the  poor  coast  population  of 
Dalmatia  had  not  been  realized,  the  principle  that  sponges  can  jye  raised 
from  cuttings  had  been  fully  established.  The  Imperial  Ministry  of  Ag- 
riculture cheerfully  granted  the  request  of  the  society  to  examine  all 
the  other  documents  on  the  subject,  principally  original  reports  of  Prof. 
O.  Schmidt,  some  of  which  have  appeared  in  the  "  Austria,^  a  publica- 
tion which  has  ceased  to  appear.  With  these  sources  at  my  command, 
I  wrote  the  following  article  with  a  view  of  giving  a  brief  guide  to  any 
persons,  both  at  home  and  abroad,  who  are  interested  in  the  culture  of 
sponges. 

Begarding  the  history  of  sponge-culture  in  the  Adriatic,  a  few  re- 
marks will  sufl&ce.  After  Pro£  O.  Schmidt  in  an  article  in  the  Winner 
Zeitungj  and  in  his  work  on  the  sponges  of  the  Adriatic,  t  had  expressed 
the  opinion  "  that  if  a  perfectly  fresh  sponge  is  cut  into  suitable  pieces, 
and  if  these  pieces,  properly  protected,  are  again  placed  in  the  sea,  they 

*  Die  Aufzuchi  dea  Badedchyjammes  aua  ThdhtUcken,  Von  Dr.  Emil  von  Alarenzeller. 
[Translated  by  Herman  Jacobson.] 

\'^Die  Spongien  dea  adriatiachen  Meeres,"  Leipzig,  1862,  p.  22.  See  also,  0.  Schmidt, 
**  Supplement  der  Spongien  des  adriatiechen  MeereaJ"  Leipzig,  1864,  p.  24,  and  especially, 
Bbehh,  ^' Thierhhen,"  2d  edition,  vol.  10.  Lower  Animals;  by  0.  Scbniidt,  1j?78,  p. 
534. 

771 


Digitized  by  VjOOQlC 


772       REPORT   OF  COiBirSSrONER  OP  FISH  AND  FISHERIES. 

will  grow,*  and  finally  develop  into  complete  sponges,"  the  government 
and  a  number  of  prominent  merchants  of  Trieste  had  some  experimoits 
made  daring  1863-1872,  and  established  a  station  on  the  bay  of  Soco- 
lizza,  at  the  northeastern  point  of  the  island  of  Lesina,  which  in  May, 
18G7,  was  placed  under  the  direction  of  Mr.  Buccich.  This  establish- 
ment was  closed  in  November,  1872,  as  its  continuance  became  impossi- 
ble, because,  in  spite  of  Mr.  Buccich's  oral  and  written  remonstrances, 
it  was  continually  disturbed  by  the  fishing-nets  and  was  actually  robbed 
several  times.  A  species  of  worm  which  destroyed  the  wood- work  ap- 
peared harmless  compared  to  the  hostile  attitude  of  the  population, 
which  showed  an  utter  want  of  respect  for  the  property  of  other  poi- 
sons, and  manifested  deep-rooted  prejudices  against  any  innovations, 
as  well  as  a.  reluctance  to  break  with  old  habits.         • 

The  most  favorable  season  for  raising  sponges  from  cuttings  is  wint^. 
It  is  true  that  the  growth  of  the  sponge  and  the  new  formations  on  the 
cut  sides  goes  on  slower  in  winter  than  in  summer,  but  a  high  temperatore 
of  the  air  often  endangers  the  entire  crop  on  account  of  the  tendency 
of  the  sponges  to  rot.  In  winter  a  sponge  may  remain  on  the  diy  land 
for  several  hours,  while  in  summer  it  will  perish  in  a  few  minutes  espe- 
cially if  it  has  been  injured  and  if  it  is  not  constantly  moistened  with 
fresh  water.  Mr.  Buccich  exposed  sponge  cuttings  to  the  air  in  a  shady 
place  for  eight  hours  during  February,  when  the  temperature  of  the  air 
was  480  p.^  and  still  they  all  took  root. 

The  best  localities  are  bays  where  the  waves  are  not  too  strong  but 
where  the  surface  is  not  entirely  smooth  either,  with  a  rocky  bottom 
covered  with  green  algSB  and  exposed  to  a  gentle  current.  It  is  a  well- 
established  principle  that  the  mouth  of  streams  and  rivers  and  of  sub- 
terranean springs  shoukl  be  avoided.  The  fresh  color  of  the  algae  is  a 
sure  indication  that  the  choice  of  locality  has  been  fortunate.  The  worst 
enemy  of  sponge-culture  is  mud.  Under  certain  circumstances  it  would 
he  well  to  close  the  entrance  to  the  bay  to  vessels  by  a  chain. 

The  sponges  which  are  to  be  cut  should  be  very  careftilly  gathered  by 

^I  find  that  CaYolini  was  already  acquainted  with  the  faot  that  sponges  loosened 
from  their  hases  and  fixed  to  other  objects  are  able  to  replace  any  portions  they  may 
have  lost;  bat  this  interesting  fact  again  fell  into  oblivion.  Filippo  CavoUni  reports 
on  these  experiments  on  pp.  266-271  of  his  "  Memorieper  servire  allastoriadepoUpi  ««- 
rintV  Naples,  1785,  where  he  endeayors  to  prove  that  the  sponges  are  not  plants  bat 
animals.  He  took  two  kinds  of  Spugna  ofidmaU  del  LinnaOy  probably  a  Euspamgioj 
also  a  Spugna  oamoM  {'*poco  atta  agli  uH  eoonomm,  perchd  difficUmente  quella  came  colU 
mac^razione  8%  sdoglief^*  therefore  probably  a  Sarcotragus),  and  a  third  kind,  Spugna  delta 
alcionio  foraminoBa  dalV  ImperaiOf  put  a  thread  through  every  one  and  thereby  fastened 
them  to  the  bottom  of  simple  clay  vessels  having  two  holes.  These  vessels  he  let 
down  into  the  sea  in  the  grotto  **ehe  tuona^*^  near  Naples,  and  took  them  up  again  after 
twelve  days.  Although,  as  Cavolini  says,  the  sponges  had  been  very  much  injured  in 
gathering,  they  had  a  complete  newly-formed  base  (which  Cavolini  describes  very  well), 
their  wounds  were  healing  and  decreasing  in  number.  Two  specimens  of  the  third 
kind  had  been  forced  into  a  rather  narrow  vessel  and  were  found  to  have  grown  not 
only  to  the  sides  of  the  vessel,  but  also  to  have  grown  together. 
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e^tperienced  persons.  They  are  either  taken  with  tongs  or  with  a  drag- 
net. One  arm  of  the  tongs  is  fastened  to  a  long  pole  and  is  immovable  ^ 
the  other  can  be  moved  and  pressed  against  the  former  by  means  of  a 
string  which,  as  well  as  the  pole,  is  held  by  the  gatherer.  Objects  com- 
ing between  the  two  arms  of  the  tongs  are  held  firmly  in  this  manner 
cmd  can  be  raised  from  the  water,  of  course  from  such  a  depth  only  as 
can  be  reached  with  the  eye  and  the  pole.  The  sponges  are  brought  up 
either  with  their  base — and  this  is  the  most  favorable  case— or  they  must 
be  torn  from  the  base,  which  operation  frequently  tends  to  injure  them. 
Wherever  the  bottom  of  the  sea  is  suitable  I  would  recommend  the  use 
of  the  dredge-net.  In  Lussin  and  Lesina  I  often  saw  my  people  work 
with  the  so-called  O.  F.  Muller's  or  Ball's  dredge-net  or  with  an  apparatus 
resembling  the  trawl  of  the  English  and  American  deep-sea  fisheries, 
and  t^e  sponges  which  were  brought  up  were  invariably  in  excellent 
condition.  In  gathering  sponges  for  cutting  it  is  entirely  unnecessary 
to  select  nice-looking  specimens,,  for  misshaped  pieces  which  would  be 
worthless  in  trade  are  justas  good  for  this  purpose  as  beautifully  rounded 
ones.  These  latter  should  not  be  cut,  but  should  be  reserved  for  the 
trade.  Fishing  for  sponges  with  tongs  has  this  drawback,  that,  properly 
^)eaking,  it  can  only  be  successfcQ  when  the  surface  of  the  water  is  per- 
fectly smooth.  As  the  pouring  of  oil  on  a  gently  curled  surface  does  not 
answer  the  purpose,  Mr.  Buccich  constructed  a  simple  apparatus.  It  is 
a  tin-box  32  centimeters  square  in  whose  bottom  a  sheet  of  glass  is  in- 
serted. This  box  is  placed  on  the  surface  and  through  the  glass  bottom 
the  bottom  of  the  sea  is  examined*.  Mr.  Buccich  found  that  it  was  not 
expedient  to  place  the  sponges  as  they  were  gradually  gathered  into  a 
vessel,  to  keep  them  there  until  they  were  to  be  cut,  because  they  are 
easily  injured  by  pressing  against  each  other  or  by  being  shaken  too 
violently.  He  therefore  provisionally  fststens  them  with  wooden  -pegs  to 
the  inner  side  of  a  sort  of  fish-box,  which  is  held  in  tow  by  the  fishing- 
boat.  K  the  sponges  are  injured,  the  injured  portions  should  be  imme- 
diately removed;  the  remainder  is  likewise  fEtstened  with  wooden  pegs, 
either  as  it  is  or  subdivided  in  large  pieces. 

When  the  temperature  is  low  during  the  cold  season,  the  sponges  can 
be  prepared  for  raising  as  soon  as  the  place  is  reached  where  the  pro-  * 
oess  is  to  be  carried  on,  while  during  the  warm  season  it  will  be  found 
profitable  to  wait  a  little  in  order  to  see  whether  there  are  any  indica- 
tions of  putrefewtion.  This  can  be  recognized  by  the  darker  color  and 
tlie  softening  of  the  respective  portions.  If  anything  of  the  kind  is  no- 
ticed the  sponge  should  be  watched  to  see  to  what  extent  the  process  of 
disintegration  has  progressed.  Small  sponges  will  almost  entirely  fall 
a  prey  to  it,  while  in  large  ones  the  evil  may  be  confined  within  certain 

*  The  Greek  sponge-fisliers  nse  the  same  apparatus  in  the  shape  of  a  cylinder  37  cen- 
timeters wide  and  50  centimeters  high  made  of  tin,  its  bottom  being  composed  of  a 
sheet  of  glass,  which  is  half  let  down  into  the  sea.  See  G.  V.  EcMiflEL,  Der  Bade- 
schwamnu"    Trieste,  1873,  p.  12. 
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limits.  The  cutting  sbonld  be  done  rapidly  either  with  a  common  knilb 
or — which  Mr.  Buccich  found  to  be  more  advant^eous — with  a  blade 
resembling  a  fine  saw,  which  is  less  liable  to  be  ii^ored  by  the  many 
foreign  bodies  inclosed  in  sponges.  In  cutting^  the  sponge  had  best  be 
laid  on  a  small  board  moistened  with  sea  water.  The  size  of  the  cat- 
tings  is  generally  about  26  square  millimeters.  It  is  well  if  every  piece 
has  as  large  as  i>08sible  a  surface  of  intact  outer  skin.  The  cuttings 
should  immediately  be  fastened  to  those  objects  where  they  are  expected 
to  grow. 

A  healthy  piece  of  sponge  soon  grows  firmly  on  any  object  with  which 
it  is  brought  in  close  contact.  Sponges  which  hare  been  cut  win  again 
grow  together.  Those  cuttings  which  have  only  a  single  cut  surfoee 
will  soonest  grow  fast  to  their  new  base,  stone,  wood,  &c.  Mr.  Bnccich 
thinks  that  during  a  calm  lasting  24  consecutive  hours  cuttings  could 
simply  be  sowed  on  a  rocky  bottom  and  would  soon  grow.  He  has  Bern 
pieces  laid  on  gently  slanting  rocks  grow  £ftst  to  them  during  a  perfect 
calm.  Induced  thereby,  and  also  by  the  natural  occurrence  of  sponges, 
Mr.  Buccich  tried  flag-stones,  about  53  millimeters  tiiick,  as  a  bams.  He 
bored  holes  in  them  and  fastened  the  cuttings  by  means  of  wooden  pegs, 
which  were  driven  into  the  holes;  but  it  soon  became  apparent  that  the 
mud  and  sand  of  the  bottom,  perhaps  also  the  excess  of  light,  waa  ii\jn- 
rious  to  the  further  growth  of  the  sponges.  Exp«rienee  has  ^own 
that  light  and  mud  are  among  the  worst  enemies  of  the  sponge,  and 
4iheir  influence  must  by  every  possible  means  be  avoided  or  Umited. 
Stones  form  the  natural  basis  of  sponges;  they  are  cheap  Biad  are  not 
attacked  by  the  Teredo. 

Originally,  Prof.  O.  Schmidt  used  wooden  boxes  closed  on  all  sides 
but  perforated,  to  whose  inner  sides  the  pieces  of  sponge  were  fastened 
with  metal  or  wooden  pegs.  This  exceedingly  simple  arrangem^it 
did  not  prove  efficient;  because  the  boxes  when  let  down  into  the  deep 
water  became  fhll  of  mud,  and  the  holes  being  stopped  up  no  light 
whatever  could  enter.  The  sponges  be^n  to  look  -pele  and  sickly.  It 
is  not  good  to  fasten  them  with  metal  pegs,  for  it  seemed  to  retaid  their 
growth.  The  rust  which  forms  very  soon  causes  the  pieces  of  sponge 
to  become  loose,  and  will  ultimately  destroy  them.  Latiis  or  boards 
placed  obliquely,  on  whose  upper  side  there  were  floating  contrivances 
in  the  shape  of  tables,  to  whose  lower  side  the  sponges  were  fbst^ed, 
were  likewise  used.*  With  the  former,  the  want  of  covering  was  keenly 
felt ;  and  with  the  latter,  the  rays  of  the  sun  proved  injurious,  as  weU  as 
all  the  different  little  objects  floating  on  the  surfiEice  of  the  water  which 
may  be  grouped  together  under  the  collective  name  "dirt"  Mr. 
Buccich  at  first  prepared  an  apparatus  consisting  of  two  boards  cross* 
ing  each  other  at  right  angles  with  a  third  board  serving  as  a  sort  of 
lid,  and  after  this  had  proved  unsatisfihctory  he  adopted  the  apparatus 

*  Prof.  O.  Schmidt  also  entertained  the  idea,  T^hich  was  never  carried  out  howeTcr, 
of  merely  putting  the  cuttings  on  suitably  arranged  strings. 


Digitized  by  VjOOQlC 


MARENZELLER — RAISING  OF   SPONGES  FROM  CUTTINGS.    775 

which  I  shall  now  describe^  and  which  he  preferred  to  all  others  be- 
cause the  cuttings  were  exposed  on  all  sides  to  the  sea  water  and 
assumed  the  favorite  round  form.  This  apparatus  consisted  of  two 
boards,  63  centimeters  long  and  40  centimeters  broad,  one  forming  the 
bottom  and  the  other  the  lid.  Both  were  kept  in  a  parallel  position,  one 
above  the  other,  at  a  distance  of  about  42  centimeters,  by  two  props 
about  11  centimeters  distant  fix)m  each  other,  between  which  stones 
may  be  placed  as  ballast.  On  the  outer  side  of  the  lid  there  was  a 
handle.  Both  boards  had  holes  at  a  distance  of  12  centimeters  from 
each  other;  the  total  number  of  holes  in  each  board,  therefore,  being  24. 
Mr.  Buccich  did  not  fasten  the  pieces  of  sponge  singly  to  the  apparatus, 
but  he  placed  several  of  them  on  one  peg  and  then  stuck  the  pegs  in 
the  holes.  For  these  pegs  he  used  bamboo^  whose  hard  smooth  bark 
defies  all  attacks  of  worms.  These  pegs  were  42  centimeters  long  and 
perforated  horizontally,  the  holes  being  at  the  distance  of  12  centimeters 
from  each  other,  and  the  lower  end  was  split  Three  pieces  of  sponge 
were  put  on  each  peg  and  pushed  up  high  enough  to  be  above  the 
horizontal  holes,  through  which  a  wooden  peg  was  pushed,  thus  fully 
securing  the  sponges. 

H  the  pieces  of  sponge  are  simply  to  be  fastened  with  wooden  pegs 
a  three-cornered  stiletto  will  suffice  for  making  the  holes  in  the  sponges, 
but  when  they  are  to  be  strung  up  on  pegs  this  or  any  similar  instru- 
ment cannot  be  used,  because  too  great  a  pressure  would  have  to  be 
exercised  to  make  a  sufficiently  large  opening  for  the  passage  of  the 
I)egs.  Any  pressure  will  to  some  degree  injure  the  sponges,  and  to  limit 
its  extent  or  force  as  much  as  possible  should  be  the  first  object  Mr. 
Buccich  bored  the  holes  with  a  trepan  6  millimeters  wide,  fastened  to  a  ver- 
tical turning- table,  which  was  kept  in  rapid  motion  by  a  fly-wheel.  One 
hand  pressed  the  sponge  lightly  against  the  trepan,  the  other  turned  the 
wheel,  and  the  operation  was  finished  in  a  few  seconds.  The  hole  in 
this  manner  is  perfectly  smooth,  none  of  the  fibers  have  been  pulled 
out,  and  none  of  the  sarcode  has  flowed  out  As  soon  as  a  peg  has 
been  furnished  with  sponge-cuttings,  its  split  end  is  stuck  in  one  of  the 
holes  of  the  apparatus  and  a  wedge  is  driven  through  the  crack.  As 
lid  and  bottom  hold  24  pegs,  each  with  three  cuttings  apiece,  such  an 
apiiaratus  can  hold  144  cuttings.  During  this  whole  process  the  sponges 
should  be.  continually  moistened  with  sea-water,  esx)ecially  during  sum- 
mer. As  soon  as  an  apparatus  has  been  filled,  it  should  immediately 
be  let  down  into  the  water  if  the  temperature  is  high,  while  in  winter 
a  delay  will  not  prove  injurious.  The  letting  down  and  raising  of  the 
apparatus  had  best  be  done  by  means  of  a  small  anchor,  and  they 
should  be  let  down  to  a  depth  of  5-7  meters.  Mr.  Buccich  does  not  con- 
sider it  necessary  to  have  the  apparatus  suspended  from  a  sort  of  scaf- 
folding. AU  the  wood-work  should  be  well  tarred,  as  this  will  prove  the 
only,  though  by  no  means  always  efficient,  protection  ag^nst  worms. 
The  Teredo  does  not  only  cause  an  increase  in  the  capital  to  be  employed, 
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because  it  makes  new  apparatus  necessary  flrom  time  to  time,  but  it  also 
diminishes  the  results,  because  the  pegs  will  gradually  get  loose  and 
fall  oflF.  It  would  therefore  be  best  to  dispense  with  wood  altogether, 
and  either  construct  the  apparatus  of  stone,  taking  the  necessary  pre- 
cautions against  mud  and  excess  of  light,  or  construct  Mr.  Buocidi^ 
exceedingly  practical  apparatus  of  iron. 

K,  after  three  or  four  weeks,  the  sponges  have  grown  firmly  to  tiidr 
base,  they  are  sure  to  .develop  successfully.  Their  most  characteristie 
tendency  is  the  desire  to  grow  round.  In  order  to  fiEu^Hitate  this  in  all 
directions  Mr.  Buccich  strung  the  sponges  on  pegs.  As  regards  ihe  de- 
velopment of  the  sponge-cuttings  within  certain  given  periods  we  have 
only  very  imperfect  information,  as  it  was  impossible  to  make  continaed 
undisturbed  observations.  Mr.  Buccich  says  that  the  cuttings  grow 
two  to  three  times  their  original  size  during  the  first  year.  He  also 
mentions  that  the  cuttings  grew  better  during  the  first  and  fourth  (T) 
year  than  during  the  second  and  third.  It  is  his  opinion  that,  although 
some  pieces  will  grow  to  a  considerable  size  in  five  years,  it  will  require 
seven  years  to  raise  completely  matured  sponges  which  are  fit  to  become 
an  article  of  merchandise,  I  cannot  pass  by  the  fact  that  besides  well 
developed  and  growing  sponges  there  were  some  which  outwardly  looked 
perfectly  healthy  but  had  ceased  growing. 

In  conclusion,  Mr.  Buccich  discusses  the  question  whether  the  enter- 
prise can,  on  the  whole,  be  called  profitable,  and  says  that  he  must 
answer  it  in  the  afiirmative.  He  thinks  that  if  all  ttie  lessons  taught  hy 
experience  are  carefully  observed  the  cuttings  will  always  develop  soo- 
eessfully,  and  that  the  loss  would  at  most  be  10  per  cent,  taking  into 
account  unexpected  accidents  and  the  stationary  character  of  some  of  the 
sponges.  Calculating  the  expense  of  an  establishment  for  5,000  sponge 
at  300  florins  and  the  loss  at  10  per  cent.,  the  price  realized  by  4,500 
sponges  would  indicate  the  profits.  Mr.  Buccich  calculates  the  value  of 
4,500  sponges  at  900  florins.  This  sum  is,  in  my  opinion,  much  too  high, 
as  the  wholesale  sponge-dealers  in  Trieste  receive  an  average  price  of  8 
and  a  maximum  price  of  10  florins  per  kilogram  of  Dalmatian  sponges. 
Sponges  fetching  the  price  given  by  Mr.  Buccich  ought  to  have  a  very 
considerable  size,  and  their  slow  growth  justifies  the  supposition  that 
even  after  seven  years  they  will  not  yet  have  reached  that  size.  It  must 
also  be  taken  into  account  that  the  market  value  of  sponges  which  have 
been  raised  on  pegs  is  one-third  less  than  that  of  naturally-grown  oi^s 
on  account  of  the  hole  in  the  center.  The  profitableness  of  sponge-cul- 
ture would  be  far  more  evident  if  there  was  not  such  a  long  int^val 
between  planting  and  harvesting;  in  other  words,  if  the  sponges  would 
grow  more  rapidly.  This  was  certainly  looked  for  when  the  enterprise 
was  started,  but  it  is  dispiriting  to  have  to  wait  for  your  crop  for  seven 
ong  years.  And  in  order  that,  when  that  period  has  been  reached  there 
may  be  crops  every  year  it  will  be  necessary  to  invest  the  same  annual 
amount  of  capital  for  a  period  of  seven  years.*  The  apparatus,  more- 
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over,  is  not  so  simple  that  every  fisherman  could  easily  construct  it  him- 
self, for  experience  has  shown  that  wood,  which  would  be  the  easiest 
material  for  working,  cannot  be  used  on  account  of  the  ravages  of  the 
teredo.  As  far  as  our  present  knowledge  goes,  it  is  certain  that  sponge- 
cldture  will  not  be  profitable  for  poor  men,  but  that  it  can  only  be  car- 
ried on  successfully  on  a  very  large  scale  cither  by  wealthy  individuals 
or  by  joint-stock  companies.  It  would  be  very  encouraging  to  know 
more  concerning  the  progressive  development  of  the  sponge  in  its  nat- 
ural condition,  and  especially  to  know  that  this  development  was  just 
as  slow  as  that  of  the  cuttings.  Prof.  O.  Schmidt  inclined  to  this  opin- 
ion. But  if  it  should  prove  erroneous  it  would  be  more  than  questiona- 
ble whether  it  is  profitable  to  cut  to  pieces  a  sponge  which  uncut  would 
have  quicker  reached  the  same  size  and  weight  than  all  the  cuttings  to- 
gether in  seven  years.  Under  such  circumstances  sponge-culture  had 
'better  be  confined  to  the  transformation  of  flat  and  therefore  worthless 
sponges  into  round  ones,  which,  though  small,  would  find  a  ready  market. 
Possibly  several,  especially  misshaped,  pieces  of  sponge  might  be  made 
to  grow  together  and  form  larger  and  better  formed  ones.  The  exx>eri- 
ments  made  by  Oavolini  and  Mr.  Buccidi's  own  above-mentioned  exper« 
ience  show  that  there  is  no  difficult  in  doing  this. 
Vienna,  Decembery  1878. 
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XXXII.-DESCRIPTIVE  UST  OF  THE  PUBLICATIONS  OF  THE 
UNITED  STATES  FISH  COMMISSION,  FROM  ITS  ORGANIZATION 
IN  1871  TO  DECEMBER  31,  1879. 


Compiled  by  C.  W.  Smiley. 


1871. 

1.  [Serial  mark  EJ.]  Letter  addressed  to  fishermen  and  others  liv- 
iug  on  the  shores  of  Lake  Michigan,  and  announcing  that  fishes  with 
metallic  tags  had  been  liberated  at  twenty  points,  and  asking  for  infor- 
mation about  their  subsequent  capture.  Circular  and  5  questions.  1 
page.    16  by  lO^"". 

1872. 

2.  [Serial  mark  E|.]    Memoranda  of  inquiry,    Circular.     1  page. 

3.  [Serial  mark  E|.]  Questions  relative  to  the  food-fishes  of  the 
United  States;  name,  distribution,  abundance,  size,  migrations  and 
movements,  relationships,  food,  reproduction,  artificial  culture,  protec- 
tion, diseases,  parasites,  capture,  economical  value,  and  application.  88 
questions.  7  pp.    9.5  by  17*^". 

4.  [Serial  mark  E^^.]  Letter  to  accompany  No.  3,  inviting  information 
concerning  food-fishes.    Circular.    1  page.    16  by  14*^. 

1873. 

5.  [Serial  mark  E|.]  Statistics  of  the  menhaden  fisheries.  Announce- 
ment of  a  proposed  investigation,  with  questions  concerning  name, 
ubandance,  migration  and  movements,  food,  reproduction,  enemies  and 
fatalities,  capture,  economical  value,  and  applications.  Circular  and  65 
questions.    4  pp.    16  by  20*^'". 

C.  [Serial  mark  E^.]  Part  I.  Eeport  on  the  condition  of  the  sea- 
fisheries  of  the  south  coast  of  New  England  in  1871  and  1872,  by 
Spencer  F.Baird,  Commissioner.  Pamphlet.   8vo.  47  pp.  11.2  by  19.  5'^'". 

7.  Part  I.  Eeport  on  the  condition  of  the  sea-fisheries  of  the  south 
coast  of  New  England  in  1871  and  1872,  by  Spencer  F.  Baird,  Commis- 
sioner, with  supplementary  papers.  Cloth.  8vo.  Pp.  xlvii-852. 
Plates  xxxviii,  with  38  leaves  explanatory  to  plates.  2  maps. 
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1874, 

8.  [Serial  mark  E^.]  Part  IT.  Seport  of  the  Commissioner  for  1873 
and  1873.  A.  Inquiry  into  the  decrease  of  the  food-fishes.  B.  The 
propagation  of  food-fishes  in  the  waters  of  the  United  States.  Pamph- 
let. 8vo.    102  pp.    11.2  by  19.5"". 

9.  Part  II.  Report  of  the  Commissioner  for  1872  and  1873.  A. 
Inqoiry  into  the  decrease  of  the  food-fishes.  B.  The  propagation  of 
food-fishes  in  the  waters  of  the  United  States,  with  supplementarj 
papers.    Cloth.  8vo.    Pp.  cii,  808.    Plates  xxxvii.    4  maps. 

10.  [Serial  mark  12.]  Statistics  of  the  menhaden  fisheries-  Eeprint 
of  No.  5. 

1875. 

11.  [Serial  mark  E|.]  Statistics  of  the  fishing  vessels  of  the  United 
States.  Blank  for  recording  all  particulars  of  vessel,  crew,  and  occu- 
pation. Also  specimen  table.  Ruled  .in  11  columns,  2  pp.  22  l)y 
12<^  and  42  by  31«". 

12.  [Serial  mark  10,  Ef .]  Statistics  of  the  fishery  marine.  A  circular 
letter  to  collectors  of  customs  to  accompany  No.  11.  On  reverse  is  same 
specimen  table  that  is  given  in  No.  11.   2  pp.  13.5  by  16«™  and  20  by  13^. 

1876. 

13.  [Serial  mark  E^.]  Part  HI.  Report  of  the  Commissioner  for 
1873-'74  and  1874-'75.  A.  Inquiry  into  the  decrease  of  the  food-fishes. 
B.  The  propagation  of  food-fishes  in  the  waters  of  the  United  Stat^ 
Pamphlet    8vo.    52  pp.    11.2  by  19.6«". 

14.  Part  III.  Report  of  the  Commissioner  for  1873-'74  and  1874-75. 
A.  Inquiry  into  the  decrease  of  the  food-fishes.  B.  The  propagation  of 
food-fishes  in  the  waters  of  the  United  States,  with  supplementarj 
papers.    Cloth.    8vo.    Pp.  lii,  777. 

1877. 

15.  [Serial  mark  E|.]  Questions  relative  to  the  food-fishes  of  the 
United  States.  Reprint  of  No.  3.  Circular  and  89  questions.  4  pp.  13^ 
by  25'^". 

16.  [Serial  mark  E|.]  Statistics  of  the  mackerel  fisheries,  &c.  Grctt 
lar-letter  alluding  to  the  importance  of  the  informaticHi  desired,  and 
asking  replies  to  questions  accompanying  (No.  15).    1  p.  13.5  by  13*^. 

17.  [Serial  mark  E|.]  Statistics  of  the  cod  fisheries,  &c  Ci^cula^ 
letter  soliciting  information.  To  accompany  questions  (No.  15).  1  p. 
13.5  by  13°™. 

18.  [Serial  mark  E|.]  Statistics  of  the  mullet  fisheries,  &c.  Circular- 
letter  for  southern  coast,  soliciting  information.  To  accompany  ques- 
tions (No.  15).    1  p.  13.6  by  11.5<'". 

19.  [Serial  mark  Ef]    Statistics  of  the  Gomt  and  river  fidieri^ 
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QaestioDS  concerning  fishing  vessels,  shore  and  boat  fishing,  i>oands, 
-weirs,  traps,  and  fykes,  gill-nets,  seines,  fish-pots  and  eel-pots,  the  three- 
mile  line,  disposition  of  the  fish,  estimates  of  annual  yield,  and  address 
of  fishermen.    Circular  and  56  questions.    4  pp.  13.5  by  26<^'". 

20.  [Serial  mark  y^  |.]    Statistics  of  the  fish  trade,  New  York  mar- 
ket   Dealers^  statement    Blanks  for  the  number  of  pounds  each  of  • 
thirty  leading  kinds  of  food-fish,  received  each  day  during  the  month. 
32  columns,  2  pp.    41.5  by  31.5<^. 

21.  [Serial  mark  E|.]  Statistics  of  the  whale  fisheries.  Censite 
blanks.  Blanks  for  recording  the  number  and  kind  of  vessels,  tonnage, 
and  yield  of  oil.    13  columns,  2  pp.    13.5  by  11<^  and  21  by  31«". 

22.  [Serial  mark  A.]  Eecord  of  hatching  operations.  Blank  for  re- 
cording temperatures,  wind,  tide,  fish  and  eggs  taken.  22  columns,  2 
pp.,  each  41.5  by  32  «°». 

23.  [Serial  mark  B.]  Eecord  of  operations  of  State  fish  commission- 
ers in  hatching  and  distributing  young  fish.  Blanks  for  recording  num- 
ber of  eggs  received,  time  of  journey,  condition,  loss  in  unpacking,  in 
batching,  in  distributing,  place  where  planted,  &c.  18  columns,  2  pp., 
each  41*5  by  32  "". 

24.  [Serial  mark  C]  Eecord  of  distribution  of  fish.  Blanks  for 
recording  date,  number,  place  of  introduction,  stream,  person  in  charge, 
&c.    12  columns,  1  p.    41.5  by  32  ^». 

25.  Eecord  of  collection  of  eggs, 

1878. 

26.  [Serial  mark  E^.]  Part  IV.  Eeport  of  the  Commissioner  for 
1875-'76.  A.  Inquiry  into  the  decrease  of  the  food-fishes.  B.  The  propa- 
gation of  food-fishes  in  the  waters  of  the  United  States.  Pamphlet. 
8vo.    69  pp.    11.2  by  19.5  '\ 

27.  Part  IV.  Eeport  ofthe  Commissioner  for  1875-76.  A.  Inquiry  into 
the  decrease  of  the  food-fishes.  B.  The  propagation  of  food-fishes  in  the 
Tiraters  of  the  United  States,  with  appendices.  Cloth.  8vo.  Pp.  69, 
1029.    Plates  vi. 

28.  [Serial  mark  Eg.]  Questions  relative  to  the  cod  and  the  cod  fish- 
eries. Circular-letter  acknowledging  responses  to  questions  on  food- 
fishes  and  soliciting  further  information.  Questions  regarding  name, 
characteristics,  distribution,  movements,  food,  reproduction,  enemies, 
fatalities,  in-shore  fisheries,  off-shore  fisheries,  and  the  products.  90 
questions.    4  pp.    13.5  by  26*5  «". 

29.  [Serial  mark  yfj  ^.]  Questions  relative  to  the  alewife  and  the  ale- 
-wife  fisheries.  Circular-letter  stating  that  Mr.  C.  G.  Atkins  desires  to 
prepare  a  report  and  asking  concerning  the  name,  characteristics,  abun- 
dance, movements,  food,  reproduction  and  growth,  enemies,  fatalities, 
capture,  curing  and  marketing,  sources  of  information.  82  questions. 
4  pp.    13.5  by  26<^°». 

30.  [Serial  mark  E j\.]    Questions  relative  to  the  smelt  and  the  smelt 
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lisheries.  Circular-letter  soliciting  specimens  and  information.  Inqui- 
ries concerning  name,  characteristics,  abundance,  migrations,  food,  re- 
production, enemies,  capture,  markets  and  consumption,  sources  of  infor- 
mation.   69  questions.    3  pp.    13.5  by  26^. 

31.  [Serial  mark  E^.]  Statisticts  of  the  firesh-fish  trade,  'Sew  England 
markets.  Dealers'  statements.  Blanks  for  the  number  of  pounds  each 
of  36  different  kinds  of  fish,  as  received  each  day  during  the  month.  38 
columns,  2  pp.    42  by  32<»™. 

32.  Questions  relative  to  the  mackerel  and  the  mackerel  fisheries. 
Seprint  of  No.  'E^^.  Circular-letter  soliciting  information ,  and  questions 
upon  name,  size,  shape  and  color,  migrations  and  movements,  abun- 
dance, food,  reproduction,  enemies  and  fotalities,  off-shore  and  in-shore 
fishery,  apparatus,  and  products.    78  questions.    3  pp.    13^5  by  26*». 

1879. 

33.  Letter  of  acknowledgment  of 'receipt  of  returns  on  the  mackerel 
fishery.  Letter  in  blank.  February  8, 1879.  2,000  copies.  1  p.  10  by 
15^. 

34.  Letter  acknowledging  menhaden  replies  to  circular  of  1873  and 
cod  replies  of  1876,  and  asking  full  information  concerning  the  mack- 
erel.   Circular  to  accompany  No.  32.    December,  1878.    1  p.    16  by 

35.  Record  of  ocean  temperatures.  Blank  for  recording  time,  tem- 
peratures, winds,  weather,  and  movements  of  fishes.  20  columns.  1  p. 
43  by  35<"". 

3G.  Application  for  fish.  13  questions.  April  12, 1879.  2,000  copies, 
1  p.    10  by  lO^^*^. 

37.  Part  V.  Report  of  the  Commissioner  for  1877.  A.  Inquiry  into 
th6  decrease  of  food-fishes.  B.  The  propagation  of  the  food-fishes  in 
the  waters  of  the  United  States.  Pamphlet.  8vo.  48  pp.  11.2  by 
lO.S*''". 

38.  Part  V.  Report  of  the  Commissioner  for  1877.  A.  Inquiry  into 
the  decrease  of  the  food-fishes.  B.  The  propagation  of  food-fishes  in 
the  waters  of  the  United  States.  Supplementary  papers.  Cloth.  8va 
Pp.  48,  and  972. 

39.  Record  of  dredging  stations.  Blanks  for  ten  observations — date, 
locality,  bearing,  state  of  tide  and  sky,  depth  of  water,  temperature  at 
different  depths,  air,  wind,  currents,  instrument  and  observer.  Septem- 
ber, 1879.    31  columns,  2  pp.    43by33<'". 

40.  Circular  invitiug  co-operation.  Circular-letter  to  postmasters  and 
fishermen  in  coast-towns,  to  accompany  No.  41.  July,  1879.  1  p.  16  by 
20.5*^. 

41.  Returns  of  circular  inviting  co-operation.  6  questions  ooncemiix? 
fishing- vessels,  apparatus,  fishermen,  and  fish-markets.  July  1,  1879- 
1  p.    13.5  by  27<''". 

42.  Circular  relating  to  the  fish  trade  and  consumption  of  fish.    Cir- 
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cular-letter  for  every  postmaster  in  the  United  States;    Jnly,  1870.    1 
p.    16byl7<'". 

43.  [Serial  mark,  7-032.]  Returns  of  circular  relating  to  fish  trade 
and  consumption  of  fish.  Questions  upon  local  fishing,  local  supply  of 
fresh  and  salt  fish,  oysters,  lobsters,  clams,  &c.  Check-lists  of  fishes, 
and  circular-letter  of  Thomas  J.  Brady,  Acting  Postmaster-OeneraL  18 
questions.    July  14,  1870.    3  pp.    10  by  22.5*"". 

44.  [Serial  mark,  7-040.]  Plan  of  inquiry  into  the  history  and  present 
condition  of  the  fisheries  of  the  United  States.  August,  1870.  Pam- 
phlet.   54  pp.,  11  by  20«'». 

45.  Statistics  of  fishery  marine.  Note-book  for  name  of  vessel,  rig, 
tonnage,  construction,  value,  crew,  fishery,  stock,  profits,  catch  and  sale 
of  fish,  and  ofl&cers.    September,  1870.    Eoan.    60  pp.    11  by  20«". 

46.  Statistics  of  the  fishing-vessels  of  the  United  States.  Second 
edition  of  No.  11,  revised.  Circular  form  of  No.  45.  September,  1870. 
34  columns.    2  pp.    43by35<'°». 

47.  Letter  to  persons  interested  in  fish-culture,  and  calling  for  infor- 
mation.   Hektograph.    October  20, 1870.    1  p.    18  by  24^"». 

48.  Fish-cultural  returns.  Questions  upon  fish-culture,  hatcheries, 
stocking  public  waters,  articles  published,  &c.  November  6, 1870.  15 
questions.    1  p.    16  by  31^. 

40.  Circular  to  practical  fish-culturists.  Circular-letter.  October, 
1870. 

50.  Cheap  fixtures  for  the  hatching  of  salmon.  By  Charles  G.  Atkins, 
assistant,  United  States  Fish  Commission.  An  extract  from  the  annual 
report.    October,  1870.    Pamphlet.    25  pp.    11  by  lO.S*^*-. 

51.  Coast-town  index.  Blank  for  fishing  statistics  of  the  coast-towns 
for  use  in  compilation  of  returns  of  No  41.  October,  1870.  8  columns. 
1.  p.    20  by  20<'". 

52.  Letter  to  Ehode  Island  postmasters  who  failed  to  answer  No.  43. 
Hektograph.    November  26, 1870.    5  questions.    1  p.    181)y  24«*". 

53.  [Serial  mark,  7-110.]  The  river  fisheries.  Questions  concerning 
fishing  towns,  periods,  distance  up  the  river,  tide-water,  obstruction, 
kinds  of  fish,  apparatus  used.  October,  1870.  8  questions.  1  p.  16 
by  33<^'». 

54.  [Serial  mark,  7-151].  Circular-letter  of  D.  M.  Key,  Postmaster- 
General,  and  of  Thomas  J.  Brady,  Acting  Postmaster-General,  to  all 
I)ostmasters.    October,  1870.    1  p.    16  by  20*^™. 

55.  [Serial  mark,  7-140].  Eetums  of  circular  relating  to  fish  trade  and 
consumption  of  fish.  Beprint  of  No.  43.  Revised  edition.  October, 
1870.    20  questions.    3  pp.    16by23«'°. 

56.  Property  record.  Blanks  for  date,  number,  name,  application, 
description,  maker,  where  used,  cost,  and  remarks.  October,  1870.  0 
columns,  1  p.    46  by  33*^. 

57.  Blank  for  measurements  of  fishes.  Issued  1875  or  1876.  8  col- 
nnrns,  2  pp.    10  by  34«"». 

S.  Miss.  50 50 
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58.  [Serial  raaii,  3179.]  Property  receipts.  Blank  for  number,  artieks, 
condition,  value,  remarks.  Filing  blank  on  reverse.  6  cohunns,  1  pi 
24  by  18«"". 

59.  Questions  relating  to  the  menhaden.  Movements,  qntrntity,  food, 
eggs,  fatality,  parasites,  fishing- vessels,  quantity  of  oil  made,  price,  &c 
Hektograph.    November,  1879.    2  pp.    18  by  30«°. 

59  a.  Letter  to  manu^ekcturers  of  menhaden  oil,  to  accompany  I$a 
59.    Hektograph.    November  18, 1879.    1  p.   18  by  24«». 

60.  Measurements  of  fishes.  Beprint  of  No.  57.  Bevised  edition. 
December,  1879.    8  columns,  2  pp.    19  by  34«~. 

01.  Record  of  observations  at  hatching-stations.  Blank  for  reoord- 
ing  date,  temperature,  wind,  sky,  and  tide.  December,  1879.  26  col- 
umns, I  p.    51  by  SS^"^. 

62.  Becord  of  hatching  operations.  Beprint  of  No.  22.  December, 
1879.    20  columns,  1  p.    51by38«», 

63.  Becord  of  observations  of  State  Fish  Gommissioii^rs  in  hatdnng 
and  distributing  young  fish.  Beprint  of  No.  23.  December,  1879.  Id 
columns,  2  pp.    44  by  34<^. 

64.  Becord  of  distribution  of  fish.  Beprint  of  No.  24^  18  odamna, 
December,  1879.    Ip.    61by38«"- 

65.  Becord  of  collection  of  eggs.  Book  fona  of  No.  25.  Bfaunk  ftr 
opa*ator,  date,  place  and  nature  of  fishery^  desenption  ei  seine,  haul, 
number  of  each  kind  of  fish  taken,  numb^  stripped,  eggs  impregnal]ed, 
&c.    24  questions.    88  pp.    8byl9«». 
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XXXIII.-LIST  OF  COLLECTIONS  MADE  BY  THE  FISHING  VESSELS 
OF  GLOUCESTER  AND  OTHER  NEW  ENGLAND  SEA-PORTS  FOR 
THE  UNITED  STATES  FISH  COMMISSION,  FROM  1877  TO  1880.* 


The  fishes  included  in  the  following  list  were  identified  by  Mr.  G.  Brown  Goode 
and  Dr.  T.  H.  Bean.  The  Invertebrata  were  either  originally  identified  or  have  sub- 
sequently been  revised  by  Prof.  A.  E.  Verrill,  who  is,  therefore,  to  be  considered  re- 
sponsible for  the  accuracy  of  the  names.  The  nomenclature  adopted  for  the  Inverte- 
brata  is  very  nearly  that  of  the  Preliminary  Check-list  of  the  Marine  Invertebrata  of 
the  Atlantic  Coast,  by  A.  E.  Verrill,  Edition  of  1879. 

1.  Capt.  Daniel  Gabboll.  A  specimen  of  the  "sea  hen/'  or  skua 
gall  {Stercorarius  skiui)^  from  George's  Bank,  taken  abont  July  9, 1878. 
This  was  the  first  specimen  of  the  species  recorded  from  the  coast  of  the 
United  States. 

2.  Capt  Joseph  W.  Collins,  sch.  Marion.  A  grenadier  {Macrurus 
Fd^mcii)^  the  second  specimen  known  from  the  American  coast,  and  a 
king  of  the  herrings  (Ghimcera  plumbm)^  the  third  specimen  ever  seen 
by  naturalists ;  taken  on  a  trawMine  in  275  fathoms  of  water,  30  miles 
SB.  by  B.  ftom  the  eastern  light  of  Sable  Island,  N.  S. 

3.  Philip  Mebchant,  sch.  Marion.  Two  new  species  of  bush-corals 
(Acanella  Normtmi  and  KercUoisis  omata)^  from  the  same  locality  as  the 
last;  to  these  were  clinging  several  shells  and  star  fishes,  new  to  science. 

4.  Chables  C.  Cbbssy.  A  specimen  of  the  oceanic  dolphin  {Cory- 
phcenapunetulata);  locality  not  known. 

5.  Mr.  Mubphy.  A  specimen  of  the  gold-banded  bush-coral  {Kera- 
toisis  omata  Verrill) ;  from  the  Grand  Banks. 

6.  William  Pabsons,  sch.  Howard  Steele.    A  specimen  of  the  snipe- 

*  When  tbe  United  Stateo  Fish  Commission  established  its  station  at  Gloncester^  Mass., 
in  1878,  irom  which  to  prosecnte  its  researches  into  the  history  and  condition  of  the  fish- 
eries, the  opportunity  of  securing  the  co-operation  of  the  fishermen  of  the  port  in  col- 
lecting the  deep-sea  animals  was  gladly  embraced.  With  scarcely  an  exception,  the 
captains  and  crews  of  the  vessels  engaged  in  the  Banks  fisheries  undertook  to  preserve 
all  the  miscellaneoBS  objects  brought  up  on  their  lines  or  trawls  and  place  them  in 
alcohol  fhmished  by  the  Commission.  Such  was  the  extent  and  variety  of  their  collec- 
tions that  it  was  found  expedient  to  keep  an  agent  at  Gloucester  permanently,  at  the 
office  occupied  at  first  by  the  Commission.  Mr.  B.  E.  Earll  discharged  this  duty  for  a 
number  of  months  after  the  departure  of  the  Commission,  in  1878 ;  and  when  he  left  to 
serve  as  a  census  agent,  Dr.  T.  H.  Bean  took  his  place  during  July,  August,  and  Septem- 
ber of  1879.    Since  then  Mr.  A.  Howard  Clark  has  been  engaged  in  the  same  work. 

The  amouofc  of  rare  and  new  material  included  in  the  collections  here  recorded  is 
very  great,  and  will  be  published  in  the  various  monographs  to  be  prepared  for  thb 
Commission. — (S.  F.  Baird.) 
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eel  {Nemichthys  soolopacea  (f )),  from  the  Btomacli  of  a  codfish  taken  in  May, 
1875,  on  the  southeastern  part  of  George's  Bank^  in  45  fathoms.  This 
fish  had  hitherto  been  known  only  from  the  Island  of  Madeira  and  the 
South  Atlantic. 

7.  Capt.  Robert  H.  Hurlburt.  Spawn  of  herring  (t),  from  George's 
Bank,  35  fathoms,  February,  1878. 

8.  Thomas  Burns.  Specimens  of  the  chimsera  {Chinusra  plumbea) 
and  of  the  lancet-mouth  {Alepidomurus  ferox\  from  George's  Bank. 

9.  Capt.  Georoe  H.  Martin.  Five  swords  of  the  sword-fish  (Xiphuu 
gladius)j  from  the  South  Channel. 

10.  John  Parsons.  Young  pipe-fish  {Syngnathus  fuscus)^  ftx)m  the 
stomach  of  a  "daddy  sculpin,''  Gloucester. 

11.  Capt.  John  Gowrville,  sch.  Bebecca  Bartlett  Tail  of  sword- 
fish  {Xiphias  gladius)j  from  George's  Bank. 

12.  Antoine  Silva-Terra,  sch.  Bebecca  Bartlett.  Skins  of  undeter- 
mined species  of  dogfish. 

13.  Capt.  A.  F.  BiGH,  Boston.  Bemara  or  sucker  fish  {Remorvpms 
brachypt€ra)j  from  a  sword-fish  taken  in  the  South  Channel. 

14.  Hic^oms  &  GiFFORD,  Gloucester.  Model  of  a  Oloucest^  fldi- 
wharf  and  fish-houses,  exhibited  by  the  city  of  Gloucester  at  the  Phihi- 
delphia  Exposition  of  1876. 

15.  Capt  B.  H.  HcTRLBURT.  Shells  of  the  great  scollop  (Peeto» 
tenuioostutus)  and  parasites  of  codfish,  from  George's  Bank. 

16.  A.  Bartlett,  New  Bedford,  Mass.  Specimen  of  the  smooth 
puffer  or  rabbit-fish  {Tetrodon  Utvigattis)^  &om  Buzzard's  Bay. 

17.  Capt.  George  H.  Martin,  sch.  Northern  Eagle.  Specimen  ci 
pipe-fish  {Syngnathus  fuscus)y  from  Provincetown,  Mass. 

18.  W.  A.  Kino.  Specimen  of  great  bush-coral  {Primnoa  reseda)^ 
taken  by  the  sch.  Otis  D.  Dana,  on  George's  Bank,  in  100  fekthoms. 

19.  Michael  J.  Murphy,  sch.  Magic.  Specimens  of  tree  coral  {P4Mra' 
gorgia  arborea)^  from  the  Grand  Banks,  and  jointed  bush-coral  {Aca$uUa 
Kormani),  from  Banquereau. 

20.  Capt.  Jerome  McDonald,  sch.  G.  P.- Whitman.  A  rock  covered 
with  bryozoans,  frx)m  Banquereau. 

21.  BoBERT  DouoLASS.  Specimen  ofphautom  eel  (X^tocffpAolw,  sp.), 
ft*om  the  mouth  of  Gloucester  Harbor. 

22.  William  Carritt,  sch.  Mary  E.  A  species  of  shell-fish  new  to 
the  American  coast,  from  Flemish  Cap,  75  fathoms. 

23.  Alfred  Polsen,  sch.  Mary  E.  Hat-sponge,  from  Flemish  Cap, 
75  fathoms. 

24.  William  Kearney,  sch.  Marathon.  Finger-sponge  {Chalinmy, 
ftt)m  George's  Bank. 

25.  Nicholas  Cavener,  sch.  Marathon.  Finger-sponge  (ChaKna) 
and  dogfish  skins,  fit)m  George's  Bank. 

26.  Sch.  Northern  Star.  Three  living  hagdons  {Puffinus  anglormm)^ 
from  Gorge's  Bank. 
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27.  Capt.  Joseph  Goslin,  sch.  Shooting  Star.  Sponge  {Chalina)f 
from  25  miles  SE.  of  Sankaty  Head,  iNTantucket,  18  fathoms. 

28.  Sch.  Charger.  Specimen  of  the  great,  spiny  spider-crab  {Lithodes 
inaia)y  from  Marblehead  Bank. 

29.  Sch.  PhcBnix.  Skin  of  spear-fish  {Tetrapturus  albidus)^  from  South 
Channel. 

30.  Sch.  Lizzie  K.  Clark.  Shells  of  Buccinum  cyaneum^  from  30  miles 
south  of  Sable  Island,  in  200  fathoms. 

31.  Capt.  Charles  Anderson,  scli.  Alice  G.  Wonson.    Two  speci- 
mens of  great  bush-coral  (Primnoa  reseda)^  from  the  channel  between ' 
George's  and  Le  Have  Banks,  about  200  fathoms. 

32.  Capt.  Stephen  J.  Martin.  Living  specimen  of  hagdon  (Puffi- 
nuB  anglorum)f  from  George's  Bank. 

33.  J.  D.  Lloyd,  Gloucester.  Stones  bored  by  Saxicava  aretica, 
some  also  containing  fossils,  brought  up  on  fishermen's  lines,  George's 
Bank,  70  to  200  fathoms  (exhibited  at  the  Centennial);  also  two  cunner- 
traps,  purchased. 

34.  Capt  Wm.  Blackburn,  sch.  Charles  Carroll.  Part  of  the  skull 
of  a  whale  covered  with  sponges  and  bryozoans,  from  oflf  the  western 
part  of  George's  Bank,  80  fathoms. 

35.  Capt.  John  Rowe,  Gloucester.  Specimens  of  great  bifsh-coral 
{Primnoa  reseda)^  from  Banquereau,  200  fathoms. 

36.  Daniel  Driscoll,  sch.  Polar  Wave.  Great  bush-coral  {Primtioa 
reseda)^  from  eastern  part  of  Banquereau,  150  fathoms. 

37.  Duncan  McDonald,  sch.  Polar  Wave.  A  specimen  of  great 
bush-coral  {Primnoa  reseda)^  from  the  same  locality;  and  specimens  of 
turbot  {Platytomatichthys  hippoglossoid€8)y  from  eastern  Banquereau,  300 
iathoms. 

38.  Sladb  Gorton  &  Co.    Salted  sword-fish  and  codfish  turned  red. 

39.  Capt.  R.  H.  Hurlburt.  A  specimen  of  Giinther's  midge  {Hyp- 
siptera  argentea)^  from  oflf  Cape  May ;  new  to  the  American  coast. 

40.  Fitz  J.  Babson,  Jr.  Lobster  (Homariis  aniericanus)  with  de- 
formed claw. 

41.  A.  Voss.  Devil's  claw  or  boxhook,  used  in  boxing  fresh  halibut 
at  Gloucester. 

42.  Miss  Carrie  A.  Rust,  South  Harpswell,  Me.  Barnacles  (Lepas 
fascicularis)  from  Harpswell,  Me. 

43.  Capt.  James  Tarr.  French  hooks  taken  from  codfish  caught  on 
ehoal  ground  oflf  the  salvages,  in  1856,  and  Jeffrey's  Ledge,  1876. 

44.  John  Douglass,  Gloucester.  Specimen  of  ribbon-snake  {UuUenia 
saurita). 

45.  John  I.  Wilson,  sch.  Otis  D.  Dana. '  Specimens  of  white- necked 
gull-chaser,  or  Pomarine  jceger  {Stercorarius  pomatorhinus)^  from  south- 
eastern part  of  George's  Bank,  lat.  41^  3';  and  barnacles  from  a  turtle 
caught  at  sea,  by  sch.  Falcon. 

46.  Samuel  Haskell,  East  Gloucester.   Fossiliferous  bowlder  fit)m 
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George^s  Bank^  brought  iu,  January,  1878,  by  8ch.  Gondactor,  Capt 
Curtis;  also  bryozoaus  and  fossiliferous  bowlder  from  tbe  Grand  Baakd, 
brought  in  by  sch.  Etta  B.  Tanner,  Captain  Olsen. 

47.  E.  P.  Saywaed,  Jr.,  East  Gloucester.  FossOiferous  bowlder  from 
George's  Bank,  showing  burrows  of  Saxicata  aretica. 

48.  Capt.  Nicholas  Muephy,  sch.  Franklin  8.  Schenck.  Pebbles 
covered  with  bryozoans,  from  Whaleman's  Shoal,  off  Nantoeket,  14 
fathoms. 

49.  Joseph  Nolan,  sch.  Bessie  W.  Somes.  Specimens  of  great  hmik- 
coral  {Primnoa  reseda)^  from  Banqnereau,  180  fathoms. 

50.  James  Meek,  sch.  Alice  G.  Wonsou.  Specimen  of  tree-eonl 
(Paragorgia  arhorea)^  from  gully  between  Brown's  and  George's  Banks, 
220  fathoms. 

51.  Arnold  Cablsbn,  sch.  Alice  G.  Wonson.  Specimen  of  jointed 
bash-coral  {Acanella  Normani)^  from  same  locality  as  50. 

62.  Capt.  Benjamin  Blatchpobd,  Gloucester.  Spedmen  of  great 
biish-coral  {Primnoa  reseda)^  from  Banqnereau,  215  fathoms. 

53.  Capt.  Henry  Webb,  Milk  Island,  Bockport  Specimen  of  lobster- 
pot,  bait-hook,  50  specimens  of  pollock  (Pollachius  oarbonarius)^  4  of 
whiting  {Merlvcius  biUnearis)^  and  2  of  Greenland  sculpin  {Oottus  grwm- 
landicus),  from  Milk  Island  weir. 

54.  G.  A.  BoARDMAN,  Calais,  Me.  Specimen  of  spotted  wiy-moath 
{Cryptdcanthodes  maculatus)^  from  Calais. 

55.  James  Mansfield  &  Sons,  Gloucester.  Bowlder  containing  fos- 
sil shells,  from  George's  Bank. 

5(j.  H.  G.  Sanford,  Gloucester.    Bowlder  similar  to  last. 

57.  Everett  P.  Wonson,  East  Gloucester.  Specimens  of  Buceimmj 
Fu8U8j  Iceland  scollop  {Peoten  lalandicus)^  and  nullipores,  from  New- 
foundland;  a  bunch  of  barnacles  {Balanus  porcatu8)y  large  gie^i  bar- 
hacle  (Balanus  Hameri),  from  the  western  part  of  George's  Bank,  50 
fathoms  (sch.  John  F.  Wonson),  and  shells  from  Middle  Bank.  . 

58.  Capt  Jerome  McDonald,  sch.  G.  P.  Whitman.  Two  specimens 
of  the  lancet-mouth  (Alepidosaurus  ferox\  from  lat.  ^2P 13'  N.,  long.  €3^ 
30^  W.,  300  fathoms  (through  Capt.  Benjamin  P.  Blatchford). 

59.  George  P.  Whitbian,  Rockport.  Mounted  specimens  of  Riehr 
ardson's  jffiger-gull  {Stereorarim parasiticus). 

60.  Capt.  William  McDonald,  sch.  N.  H.  PhOlips.  Fragment  of 
tree  coral  {Paragorgia  arborea)^  from  Seal  Island  Bank,  200  fathoais, 
(through  Captain  Blatchford). 

61.  Crew  of  sch.  Alice  G.  Wonson.  Specimens  of  tree-ooral  (Para- 
gorgia arborea)j  from  the  gully  between  George's  and  Le  Have  Banks; 
lat.  420  lO'  N.,  long.  65o  38'  W.,  depth  220  fathoms. 

62.  Capt.  Charles  A.  Hokans,  Gloucester.  Specimens  of  sipo  wood, 
used  by  the  Carib  Indians  of  South  America  for  intoxicating  and  cater- 
ing fish ;  and  specimens  of  codfish  from  the  West  Indian  market. 
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63.  Gapt.  Geosge  H.  Mastin,  soh.  Northern  Eagle.  Sword-fish 
(JTtpAMW  gladim)^  taken  oft*  Portland  (purchased). 

64.  John  H.  Jbllow,  sch.  George  P.  Whitman.  Four  specimens  of 
jointed  bush-coral  {Acmella  Normani)^  from  lat.  42^  43'  N.,  long.  63^  3(y 
W.J  300  fathoms,  (through  Captain  Blatchford). 

65.  John  A.  Lundbebo,  Gloucester.  Sponge  {OhaXina  oculata)^ 
George's  Bank. 

66.  Thomas  Tbesilian,  Gloucester.  Great  bush-coral  {Prirmwa 
reseda)^  George's  Bank.. 

67.  John  L.  Smith,  Gloucester.  Egg-cases  of  an  undetermined  si)e- 
cies  of  Buccinum;,  taken  by  the  crew  of  the  sch.  Conductor,  Grand  Banks, 
and  a  great  bush-coral  {Primnoareseda),  from  George's  Bank. 

68.  Capt.  John  Gouevillb,  sch.  Bebecca  Bartlett.  A  star-fish 
{Crassctster  papposus)^  sponge  {Chalina)^  stemmed  sea-peach  {Boltenia 
BoUeni)y  shells,  spider  crabs,  cod  parasite,  sea  cucumber  (Thyonidium) 
irom  a  cod's  stomach,  bryozoa,  &c.  ^  from  eastern  part  of  George's  Bank, 
50  fathoms. 

69.  Henby  F.  Madden,  Gloucester.  Axis  of  great  bush-coral  (Prim- 
noa  reseda)^  firom  ofi:  Sable  Island. 

70.  Petee  Mason,  Gloucester.  Shells  and  hydroids  taken  by  crew 
of  sch.  Hattie  S.  Clark,  on  Grand  Banks. 

71.  William  M.  Gappney,  Gloucester.  Bowlder  containing  fossils, 
from  George's  Bank. 

72.  Sidney  Friend,  Gloucester.  Bowlder  containing  fossil  shells, 
and  ftpecimens  of  rock  perforated  by  Saxicava  arctica;  from  George's 
Bank. 

73.  Crew  of  sch.  Wachusett.  Iceland  scollop  shells  (Peeten  Islandieus)^ 
bydroids,  and  barnacles,  from  Grand  Banks. 

74.  Crew  of  sch.  Howard  flolbrook.    Scollop  shells  from  Grand  Banks. 

75.  Geoboe  McCollum,  sch.  Fitz  J.  Babson.  King  of  the  herrings 
{Ohimcera plumbea)y  from  Le  Have  Bank,  300  fathoms. 

76.  John  Atkinson,  Gloucester.  Claw  of  lobster  (Homaruft  Ameri- 
eanus)^  showing  supernumerary  claw  partially  developed. 

77.  Geobge  F.  Rowe,  East  Gloucester.  An  interesting  eel-iK)ut 
{2joarce9\  from  off  Eastern  Point,  Cape  Ann,  15  fathoms. 

78.  Henby  E.  Bueke,  sch.  Hattie  S.  Clark.  Bryozoa  and  egg-cases 
of  BiUidnum^  from  Grand  Banks,  35  fathoms. 

79.  Capt  George  W.  Dixon,  sch.  William  T.  Smith.  Gulf-weed 
incmsted  with  bryozoa  and  egg-cases  of  Bticcinumj  lat.  44^  57'  N.,  long. 
51<^  55'  W.,  40  iathoms,  (through  Captain  Blatchford). 

80.  Eugene  F.  Dixon,  sch.  William  T.  Smith.  Hydroids  and  bryozoa, 
from  15  miles  east-southeast  of  Virgin  Ifocks,  (through  Captain  Blatch- 
ford). 

81.  George  W.  Scott,  sch.  City  of  Gloucester.  Sample  of  black 
dogfish  oil. 

82.  Capt.  J.  W.  Collins,  sch.  Marion.    Two  large  species  of  Pen- 


Digitized  by  VjOOQlC 


792  REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.  [6] 

natula,  an  uDdetermined  species  of  sea-anemone,  a  star-fish  {Hippa9teria)y 
several  ophiurans,  a  number  of  small  crostacea  (Caprdle^  ThtUchiOj  &€.), 
and  halibut  parasites;  also  a  number  of  interesting  fishes,  among 
wbich  were  eleven  specimens  of  the  grenadier  (Macrurus  Fabricii)y  two 
chimaeras  (Chimcera  plumbea),  two  specimens  of  a  new  si)ecies  of  hake 
{Haloparphyrus  viola)  blue  in  color,  and  a  small  dogfish,  new  to  America. 

83.  Philip  Merchant  and  Thomas  Ginnevan,  sch.  Marion.  Two 
large  spiny  spider-crabs  (Litfu>de8  maia). 

84.  George  K.  Allen,  sch.  Marion.  Fine  specimen  of  the  gold- 
.banded  bush-coral  (Kerat&isis  omata). 

85.  Philip  Merchant,  sch.  Marion.  Five  specimens  of  the  jointed 
bush-coral  {Acanella  Normani). 

86.  William  Brown,  sch.  Marion.  Three  specim^is  of  a  black  dog- 
fish, new  to  the  American  coast. 

87.  John  Larkin,  Gloucester.  A  young  hagdon,  brought  in  by  sch. 
George  W.  Stetson. 

%<.  Capt  William  Demsey,  sch.  Everett  Steele.  Parasites  of  codfish 
(JEga  p$ora)y  from  Gorge's  Bank. 

89.  Crew  of  sch.  Alice  G.  Wonson.  Two  specimens  of  the  tree-coral 
(Paraporgia  arborea)^  two  of  the  great  bush-coral  (Primnoa  reseda)^  a 
specimen  of  Goode's  cup-coral  (FlabeUum  Chodei),  two  specimens  of  a 
star-fish,  new  to  science  [Aiteropsis  grandis)^  basket  star-fish  {Astrapk^- 
ton)j  small  scallop  shells  of  a  rare  species  {Pecten  vitreus)^  and  a  lancet- 
mouth  {Akpidoiaurus  ferox). 

90.  F.  S.  Andrews,  East  Gloucester.  A  specimen  of  the  spiny 
spider-crab  (Lithodes  maia)^  brought  in  by  the  sch.  Clara  B.  Sweet, 
from  Middle  Bank,  40  fikthoms. 

91.  Miles  McDonald,  Gloucester.  Sea-mouse  (Aphrodite  acuieata)^ 
from  Middle  Bank. 

92.  Captain  William  N.  Wells,  sch.  E.  B.  Phillips.  A  lot  of  shells 
from  Grand  Bank,  lat.  449  35'  N.,  long.  50^  42'  W.  (through  Gapt^n 
Blatchford). 

93.  James  G.  Tarr,  Gloucester.  Sample  of  oil  from  an  unknown 
fish. 

94.  Capt.  G.  H.  Martin,  sch.  Northern  Eagle.  Specimens  of  small 
fish  taken  at  the  surface  of  the  sea ;  and  also  goose-barnacles  (Xepot 
fmcicularis)^  isopod  crustaceans  {Idotea)^  sword-fish  parasite  {Lenuta) 
with  hydroids  attached,  and  a  small  lobster  (EamarusAmerioanu*) ;  taken 
between  Boon  Island  and  Matinicus  Bock,  off  the  coast  of  Maine. 

95.  Captain  Baker,  sch.  Peter  D.  Smith.  Parasites  of  the  ood 
(j^ga  psora\  young  dog  fish  (8qualu8  ameficanus)^  and  a  lump-fish 
^yclopterxis  lumpus). 

96.  Thomas  Burns,  Gloucester.  Large  specimen  of  star-fish  (Hip- 
pasteria  phrygiana),  taken  6  miles  southeast  of  Eastern  Point  light, 
Cape  Ann,  36  fathoms. 

97.  Captain  Briogs  Gilpatrick,  sch.  City  of  Gloucester.  Sampte 
of  oil  from  a  fish  taken  on  Grand  Banks,  300  fathoms. 
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98.  Everett  P.  Wonson,  East  Gloucester.  Hydroids,  bryozoa, 
and  barnacles  {Balanu8porcatti8)y  large  green  barnacle  (Balanus  Sameri) ; 
brought  in  by  the  sch.  Blue  Jay,  from  Soutli  Channel,  western  part  of 
(Jeorge's  Bank.  ' 

99.  George  Merchant,  Jr.,  sch.  Hattie  B.  West.  A  very  small 
specimen  of  a  goose-fish  {Lophim  piscatorius),  taken  off  Cape  Elizabeth, 
Maine,  in  a  mackerel  seine. 

100.  Mr.  Merchant,  Eockport.  A  large  specimen  of  sea-corn  (eggs 
of  Bucdnumjj  from  off  Halibut  Point,  Cape  Ann,  45  fathoms. 

101.  Capt.  James  D.  Morrisey,  sch.  Alice  M.  Williams.  Two 
specimens  of  jointed  bush-coral  {Acanella  Ifarmani)^  firom  the  Western 
Bank,  150  fathoms. 

102.  Capt.  John  Gourville,  sch.Eebecca  Bartlett.  Two  hagdons 
(PuffinuB  an^lort£wi),  parasites  of  codfish  (JSJ^/ajwora),  branched  sponges 
{Chalina  and  Isodictya)^  small  spider-crabs  {Eyas  coarctatm)j  and  stones 
covered  with  bryozoa;  from  43  miles  east-northeast  of  George's  Shoals,  35 
£Athoms. 

103.  Simon  Le  Blanc,  sch.  Eebecca  Bartlett.  A  starfish  (Crossaster 
pappoius),  from  northern  edge  of  George's  Bank,  36  fathoms. 

104.  Edward  Harvey,  sch.  Eebecca  Bartlett.  Isopod  crustaceans 
{Idotea  robu9ta)j  from  George's  Bank. 

105.  Timothy  S.  Eowb,  Gloucester.  Specimen  of  gulf-weed,  from 
the  Gulf  Stream. 

106.  Capt.  William  McDonald,  sch.  N.  H.  Phillips.  Five  speci- 
mens of  jointed  bush-coral  {Acanella  Nonnani)^  with  a  new  species  of 
star-fish  attached ;  southeast  part  of  Le  Have  Bank,  lat.  42^  40^  N., 
long.  630  6'  W.,  200  fathoms. 

107.  Michael  McGuinn,  sch.  N.  H.  Phillips.  Specimens  of  Apor- 
rhais  and  eggs  of  sharks,  from  lat.  42^  44'  N.,  long.  63^  15'  W.,  300 
fathoms,  (through  Captain  Blatchford). 

108.  Smith  &  Oakes,  Gloucester.  Bowlder  containing  fossils,  and 
burrowed  by  Saancava,  from  (Jeorge's  Bank. 

109.  Pettingell  &  Cunningham,  Gloucester.  A  large  bowlder, 
similar  to  the  last. 

110.  Mrs.  Mary  E.  Davis,  Gloucester.  A  bowlder  filled  with  fossil 
shells,  brought  from  Banquereau  by  Henry  Crowell. 

111.  Benjamin  S.  Brazier,  Bast  Gloucester.  Egg-cases  of  Sycoty- 
pus  oanaliculatuSj  from  Monomoy  Beach,  and  pebbles  partly  covered 
with  bryozoa,  from  Stellwagen's  Bank. 

112.  Martin  BxjRBANK,  Gloucester.  A  young  lobster  (Romarus 
Afnerica/mts)y  from  Monhegan  Island. 

113.  James  Bates,  East  Gloucester.  Bough  swell-fish  {Tetrodon 
turgidus)j  picked  up  on  the  beach  at  Rocky  Neck,  Cape  Ann. 

114.  Capt.  William  Thompson,  sch.  Magic.  Stone  covered  with 
brj^ozoa,  hydroids,  and  sponges;  young  horse-mackerel,  and  jaw  of 
striped  porpoise. 
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115.  Charles  Colby,  Gloucester.  Star-fish  {Mippasieriaphrygiana) 
and  two  pipe-fish  (SyrmnathvSy  sp.),  takeu  8  miles  off  Eastern  Pmat,  Cape 
Aim. 

116.  Crew  of  sch.  Carl  Schurz.  Two  specimens  of  jointed  bush-cond 
{Acanella  Normani)  and  a  Ckimcera  plumbeay  ?,  from  30  miles  south  of 
Sable  Island,  300  fathoms. 

117.  A  young  green  turtle  {Chehnia  mydm\  ftom  off  Sable  Islasd^ 

118.  Benjamin  Clark,  sch.  Water  Spirit.  Vase-shaped  sponge 
{FUdkellia\  from  eastern  part  of  Brown's  Bank,  300  fathoms. 

119.  Thomas  Goodwin,  sch.  Bellerophon.  Fragment  of  llmestoie 
containing  fossil  shells,  from  Grand  Banks,  lat  44^  SO'  N.,  long.  50^  35* 
W.,  85  fathoms. 

120.  Crew  of  sch.  Grace  C.  Hadley.  Stone  with  barnacles  and  bryo- 
zoa  attached,  from  George's  Bank.    » 

121.  Sch.  Carl  Schurz.    Sword  of  sword-fish,  caught  on  trawl-lines. 

122.  Edward  B.  Childs,  scli.  Mary  F.  Chisholm.  Young  green 
turtle  {Chelonia  mydcLs)^  found  floating  on  southeast  part  of  Le  Have 
Bank. 

123.  Morris  Welsh,  sch.  Triton.  A  specimen  of  finger-sponge 
(CJialinay  sp.),  from  George's  Bank,  50  fathoms. 

1-4.  Capt.  B.  A.  Williams,  sch.  Centennial.  Scollop  shell  with  bar- 
nacles, bryozoans,  and  sea-corn  upon  it ;  and  pebbles  with  branching 
bryozoans  attached. 

125.  John  H.  Jellow,  sch.  G.  P.  Whitman.  Three  specimens  of 
gi-eat  bush  coral  {Primnoa  reiteda)^  from  Le  Have  Bank,  250  fathoms ;  ax 
specimens  of  sea-snails  (Ltmatia  heros)^  anA  three  valves  of  the  great 
scollop  {Pecten  tenuico8tatus),  from  George's  Bank,  80  fathcMus. 

126.  William  Collos.  Jaws  of  a  shaik,  caught  off  Monhegan 
Island. 

127.  Capt.  John  Q.  Getchell,  Gloucester.  Fish  parasites,  bama* 
cles,  shrimps  and  skates' jaws,  trom  George's  Bank. 

128.  Edward  W.  Hodgkins,  Gloucester.  A  spedmen  of  the  great 
spiny  spider-crab  {Lithodes  maia)^  caught  in  Harbor  Cove,  Gloacester, 
1872,  and  the  rock  crab  {Cancer  irroraiw)^  of  large  size,  from  Annis- 
quam  Eiver,  Cppe  Ann. 

129.  Capt.  J.  W.  Collins  and  crew,  sch.  Marion.  Six  black  dogfish 
(Centroscyllium  Fabricii) ;  wolf-fish  {Aimrrhiehas  latifrons) ;  7  rudder-fi^ 
{Palinurichthys perctformia)  5  one  chimsBra  {Chimoera plumbea) ;  a  gr»)a- 
dier  (Macrurus  Fabricii)  \  a  pug-nosed  eel,  new  to  science;  one  Afn^en^M 
new  to  the  coast,  and  two  blue  hake  {Haloparphyms  viola).  Captain 
Collins  also  brought  in  Lamarck's  basket-fish  {Aitropkytan  Lamardsii)^ 
Finmark  sea-feather  {Balticina  Finmarchica),  sea-cauliflower  (Alcyonutm 
inultiflorum)^  and  a  large  and  valuable  collection  of  other  inv^ertebrates, 
from  Banquereau,  200  to  300  fathoms;  and  about  forty  specimens  or  the 
rarer  water  birds. 

130.  Capt.  John  McInnis,  sch.  M.  H.  Perkins.  Black  dogfish  (C^tf^ 
Bcymnut  ccelolepia)^  Sable  Island  Bank,  200  fathoms. 
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131.  Mabtin  Peterson  and  Dennis  Thblxjeng,  sch.  William 
Thompson.  A  large  lancet-mouth  {Alepidosaurus  ferox),  grenadier 
(Macrums  Fabricii),  black  dogfish  (CeKtroscymwm  ccelolepis),  and  two 
specimens  of  coral;  from  30  miles  south-southwest  of  northwest  light 
of  Sable  Island,  lat.  43^  V  1^.,  long.  60©  13'  W.,  depth  160  fathoms. 

132.  Oapt.  George  T.  Clinton,  sch.  Henry  Wilson.  Barnacles, 
bryoisoa,  eggcases  of  gasteropods  and  gills  of  cod;  from  northeast  part 
of  Grand  Banks,  45  fathoms. 

133.  Capt.  Thomas  Goodwin,  sch.  Elisha  Crowell.  A  new  species  of 
spiny  bush-coral  (Acanthogorgia  armata  Y.),  from  Western  Banks,  300 
fktboms. 

134.  Capt  Briggs  Gilpatrick,  sch.  City  of  Gloucester.  A  sucker- 
fisb  {Remorop^is  hrachypiera)^  taken  from  the  gills  of  a  sword-fish. 

135.  John  S.  Jameson,  sch.  Henry  Wilson.  Specimens  of  branching 
bryozoa,  gasteropod  egg-cases,  and  Iceland  scolloi>s  {Pecten  Islandicus) ; 
from  the  northeast  part  of  Grand  Banks,  45  fathoms. 

136.  Capt.  Charles  Anderson  and  crew,  sch.  Alice  G.  Wonson. 
Black  dog-fish  (CentrogcylUum  Fabrioii),  lamprey  {Petromyzon^  sp.),  para- 
sites  of  halibut  {jEga  psora)^  gorgonian  or  spiny  bush-coral  {Acaniho- 
fforgia  armata),  and  several  species  of  star-fishes. 

137.  Frank  Sweeney,  Gioucester.  Parasites  from  the  gills  of  a  cod- 
fish, from  off  Eastern  Point,  Cape  Ann. 

138.  J.  P.  Duncan,  sch.  Mary  Low.  Avery  large  sponge,  from  north- 
western part  of  George's  Bank,  60  fathoms. 

139.  John  Capron,  sch.  Solomon  Poole.  A  large  collection  of  branch- 
ing stony  bryozoa,  from  the  Grand  Banks. 

140.  William  H.  Eadcliffe,  yaoht  Uncle  Sam.  Stemmed  sea- 
peach  {Bolienia  Bolteni),  taken  about  4  miles  oft*  Eastern  Point,  Cape 
Ann. 

141.  George  W.  Scott,  sch.  Lizzie.  Two  species  of  black  dogfish 
{Centroscyllium  Fabridi  and  CefUroscymnm  ocelolepis),  2l  chimaera  (C^i- 
nuera  pluittbea)j  and  rocks  covered  with  hydroids,  bryozoans^  and  barna- 
cles ,••  from  lat.  430  28'  X.,  long.  60^  lO'  W.,  300  fathoms. 

142.  Capt.  James  Welch,  sch.  Martha  and  Susan.  *  A  specimen  of 
branching  sponge  (Ghalina  f ),  from  the  eastern  part  of  George's  Bank,  50 
fathoms,  (through  Captain  Blatchibrd). 

143.  William  M.  Gaffnby,  Gloucester.  A  rock  covered  with  barn- 
acles and  bryozoans,  from  George's  Bank. 

144.  Capt  Joseph  Shetvielin,  sch.  William  H.  Eaymond.  Specimens 
of  branchmg sponge  (OA^i/m),  barnacles,  hydroids,  and  bryozoans;  from 
the  western  part  of  George's  Bank,  65  fathoms. 

146.  Capt.  Eobert  Hurlburt,  Gloucester.  Egg-cases  of  the  peri- 
winkle, from  Cape  Henlopen. 

146.  John  Conley,  Gloucester.  A  specimen  of  mackerel  shark  (Lam- 
na,  sp.),  taken  on  a  trawl  seven  miles  south-southeast  of  Eastern  Poiht, 
•Cape  Ann. 
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147.  William  A.  Bansett,  New  Bedford,  Mass.  A  pilot-fish  (^Toic- 
crate$  duetor), 

148.  Capt.  John  Gourvillb  and  crew,  sch.  Bebecca  Bartlett  Wolf- 
fish  (Anarrhichas  lupus  f ),  sculpin  (Triglaps)y  young  Norway  haddock  (Se- 
hasten  marinus\  and  also  stones  covered  with  barnacles,  sponges,  and 
scollop  shells;  from  the  northeast  part  of  George's  Bank,  d5  fathoms. 

149.  L.  D.  Stoby,  Magnolia.  A  specimen  of  Argyreiosus  vomer j  taken 
at  Magnolia,  Cape  Ann. 

150.  John  Atkinson,  Gloucester.  Skull  of  a  codfish  ( Oadus  moTrrkua)^ 
found  on  the  beach. 

151.  Gapt  John  Q.  Getghell,  sch.  Otis  P.  Lord.  Two  specim^is 
of  hagdcms,  jaws  of  barndoor-skate,  sea-robin  (JVumottM),  and  shells 
{Cyprina)^  covered  with  stemmed  sea-peach  (Boltenia  Bolteni)\  firom 
George's  Bank  and  off  Gupe  God,  46  fathoms. 

152.  Capt.  Andvew  GuBTis,  ship  Ida  Lilly.  Pens  of  squid  from  Cadis 
Bay,  Spain,  and  a  ^arval  lobster  (f )  taken  from  the  stomach  of  a  bonito. 

153.  John  Kippin,  sch.  Solomon  Poole.  Branching  spcmge  (CAoUiin), 
and  stones  bored  by  Saxica/va  arctica,  from  Grand  Banks,  lat.  45^  N.,  long. 
50O  W.,  34  fathoms. 

154.  Capt  James  D.  Mobbisey,  sch.  Alice  M.  Williams.  GhimsNra 
(Ckinuj^a  plumbea)^  black  dogfish  (Centroscymnus  ccelolepis)^  two  spe- 
cies of  eel-like  fishes  {Simenchelys  parasiticua  and  Synaphobranchus  pm^ 
natus),  and  several  specimens  of  jointed  bush-coral  {AeaneUa  NarmoMiy, 
with  small  scollop  shells  attached;  frx>m  lat  43^  18^  N.,  long.  60^45^  W^ 
150  fathoms,  (through  Capt.  B.  F.  Blatchford).  Captain  Morrisey  also 
captured  a  squid  eight  feet  long,  but  it  was  lost  during  rough  weather. 

155.  Capt.  Alfred  Spubb  and  crew,  sch.  John  F.  Wonson.  Mussels, 
hydroids,  bryozoa,  barnacles,  and  scollops,  from  the  eastern  part  of 
George's  Bank,  50  fathoms. 

156.  John  SuTHEBL AND,  New  York  City.  A  land-locked  salmon 
{Salmo  salar  var.  sebdgOf,  caught  in  the  Merrimac  River. 

157.  Capt  Geoboe  Douolass,  sch.  Constitution.  Lump-flsh  (Cf- 
chpteruB  lumpus),  dollar-fish  {Poronotus  triacanthus)^  rock-eel  {Murttm- 
aides)y  moon-fish  {Argyreiosus  vomer),  cunner  {Tauiogolabrus  adspersus)^ 
pipe-fish  {Syngnathus  Peckianus),  and  isopod  crustacean  {Idotea  robuMia)} 
taken  on  the  sur&ce,  in  Casco  Bay,  Maine. 

158.  Henbt  WHiTiNa,  sch.  Webster  Sanborn.  A  large  collection  of 
Iceland  scollops  (Pecten  Islandicus)  with  barnacles,  and  a  brachiopod 
(Rkynekonella  psittacea) ;  from  Grand  Banks,  lat  44^  15^  K.,  45  fiathoms. 

159.  Feed.  Hillibb,  sch.  Alice  M.  Williams.  Two  species  of  eel- 
like fishes  [Simenckelys  parasiticus  and  Synapkobranckus  pinnaius)^  and  a 
jointed  bush-coral  {AcaneUa  Normani)  with  basket-fish  (Astrapkyton)  at- 
tached; lat  430  18'  N.,  long.  60^45'  W.,  150  fathoms,  (through  Capt  B. 
F.  Blatchford). 

160.  Capt  Jebomb  MoDonald,  sch.  G.  P.  Whitman,  ^^ecimens  <tf 
barnacles  and  a  chimsBra  (Ckimwra plitmbea)}  from  Le  Have  Bank,  lat 
420  45^  K.,  630  OO'  W.,  300  fathoms,  (through  Capt  B.  F.  Blatch&rd> 
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161.  Geobge  W.  Hoy,  sch.  Mary  P.  Chisholm.  A  species  of  file-fish 
(Batistes  capriseus)^  taken  from  the  stomach  of  a  halibut,  and  the  axis 
of  a  sea-pen,  fh>m  Le  Have  Bank,  200  fathoms. 

162.  Capt.  Geo.  A.  Johnson,  sch.  A.  H.  Johnson.  A  large  collec- 
tion of  rare  fishes,  including  the  grenadier  {Mdcrurm  Fabricii),  chi- 
maera  (Chimasra  plumbea)^  two  species  of  black  dogfish  {Centroscyllium 
and  Centroscymnus)^  wolf-fish  (Anarrhichas  lupus  t),  sucker  fish  {Bemar- 
opsis  hrachyptera)^  lamprey  (Petromyzon^  sp.),  &c. ;  and  also  jaws  of  great 
bank-squid  (Sthenoteuthis  megaptera)^  eggs  of  the  halibut,  a  rare  sponge, 
sea-pens,  shells,  and  a  number  of  specimens  of  sea-anemones;  from 
Sable  Island  Bank,  lat.  43©  22'  N.,  long.  60°  40^  W.,  280  to  300  fathoms. 

163.  Capt.  Andrew  Cubtis,  ship  Ida  Lilly.  Specimens  of  cuttle- 
bone  from  the  cuttle-fish  {SepiUy  eqp.  f ) ;  bay  of  Cadiz,  Spain. 

164.  Capt.  Daniel  McKinnon,  sch.  Mary  F.  Chisholm.  Specimens 
of  jointed  bush-coral  {Aeanella  Normani)  and  barnacles;  Le  Have  Bank, 
lat.  420  48^  N.,  long.  63o  05'  W.,  160  fathoms. 

165.  Capt  Wm.  Thompson,  sch.  Magic.  Sea-anemones,  basket-fish, 
great  northern  sea-feather  {FenTiatula  borealis)^  fragment  of  tree-coral 
{Faragorgia  arborea)^  sea-urchins,  rock  bored  by  Soxicava  arctica^  and 
eyes  of  the  grenadier;  from  Banqnerean,  200  fathoms. 

166.  David  Eoach,  sch.  Lizzie  K.  Clark.  A  pipe  made  from  the 
axis  of  the  tree-coral  {Paragorgia  arbor ea). 

167.  Capt.  Matthew  McDonald,  sch.  Lizzie  K.  Clark.  Well-pre- 
served specimens  of  chimasra  {Ghimosra  plumbea)  and  an  eel-like  fish 
{Synaplwbra'nchm  pinnatm) ;  and,  also,  the  axis  of  a  gold-banded  bush- 
coral  (Keratoisis  omata)^  spiny  bush-corals  (Amnihogorgia  armata)  and 
jointed  bush-coral  {Aeanella  Normani)^  large  tube- worm  (Protula  media)y 
shells,  sword-fish  parasites,  great  club-sponge  {Cladorhiza  grandis)^ 
basket-fish,  and  egg  of  shark;  from  Western  Bank,  lat  43°  32'  N.,  long. 
590  45^  W.,  250  fathoms. 

168.  Capt.  Thomas  Jewett,  sch.  City  of  Gloucester.  A  number  of 
specimens  of  a  rare  sponge,  base  of  a  gorgouian  coral,  axis  of  a  gold- 
banded  bush-coral  (Keratoisis  ornata)^  great  northern  sea-feather  (Pen- 
natula  boreaUs)^  spiny  se^t-feather  (Pennatula  aculeata)^  shells,  halibut 
parasites  (JEga  psora)^  and  eel-like  fish  (Synaphobranchus pinnaius)',  from 
Le  Have  Bank,  150  fathoms. 

169.  Capt.  Thos.  Goodwin,  sch.  Elisha  Crowell.  Eyes  of  fishes,  base 
of  gorgonian  coral,  and  rare  sponge,  from  Sable  Island  Bank,  200  fath- 
oms. 

170.  Capt.  Luke  Devoe,  sch.  Epes  Tarr.  Branching  bryozoans  and 
ga8teroi>od  egg  cases  from  Grand  Banks,  100  (t)  fathoms. 

171.  Capt.  Chaelbs  H.  Nute,  sch.  Edward  E.  Webster.  Two  spe- 
cies of  branching  bryozoa  from  the  Grand  Banks. 

172.  Capt.  Fitz.  J.  Babson,  Gloucester.  Two  specimens  of  surf 
duck  (CEdemia)y  taken  in  Squam  Biver,  Cape  Ann. 

173.  John  Atkinson,  Gloucester.  Eock  showing  concentric  layers, 
picked  up  on  the  beach  near  Western  Avenue,  Gloucester.     ,<-^         t 
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174.  Gapt  N.  MgPhei^  sch.  Carl  Scluux.  Fine  specunen  of  the 
gold-banded  bush-ooral  (Kerataisia  omata)^  great  northern  sea-fBather 
{Pennatula  boreaUs)^  a  pug-noeed  eel  {Simenckelys  paraHticus),  eel-like 
fish  (Synaphobranchu8)f  halibut  parasites  (^ga  paora)^  firee-swinuning 
ascidian  {Salpa)y  and  a  warty  bash  ooral  (Paramurieea  boreaUs);  fiom 
Sable  Island  Bank,  lat.  43^  25'  N.,  long.  59^  50"  W.,  300  fatiioms;  also  a 
flying  fish  (Exoccetus^  sp.);  from  lat  41^  40^  5f.,  long.  62°  28'  W. 

175.  Andrew  Colson,  sch.  Alice  6.  Wonson.  A  grenadier  ( Jfiocnt- 
rus  Pabricii);  from  near  George's  Bank. 

176.  Gapt.  Ghas.  Andsrson  and  crew,  «ch.  Alice  G.  Wonson.  A 
specimen  of  tree-coral  {Paragargia  arborea)  and  three  specimens  of  a 
great  bush-coral  (Primnoa  reseda) '^  from  near  George's  Bank. 

177.  Georgb  Allen,  sch.  Schuylef  Goltax.  Three  species  of  star- 
fish {Hippasteria  pkrygiana^  Soloiter  endeea^  and  Croasaater  pappo9Ui)'y 
black  rodder-fish  {Palinurichthys  perciformu);  bunches  of  spawn  of  an 
nnknown  fish,  large  pebbles  taken  from  the  stomach  of  a  cod,  a  rase- 
shaped  sponge,  yellow  cake-sponge,  eggs  of  Buccinumj  small  sea- 
cucumbers  {Thtfonidium  elongatumf)^  tube-dwelling  sea-anemones  {Ceri- 
anihua  barealis)^  and  a  large  number  of  shells  of  different  species ;  from 
between  Le  Have  and  Western  Bank,  75  fathoms. 

178.  Gapt.  Daniel  O'Brien,  sch.  Guy  Gunningham.  A  species  of 
horse-mackerel  {Orcjpius  alalonga)^  taken  on  a  trawl  in  250  fathoms,  on 
Grand  Banks.    (Through  Mr.  John  S.  Bickford.) 

179.  Geo.  W.  Soott,  sch.  Lizzie.  Four  great  northern  sea-feiUiieni 
{Pennatula  barealis);  two  pug-nosed  eels;  long-nosed  eel  {Sj^t^o- 
branchns) ;  dollar-fish  (Poronotua)^  takeu  from  the  stomach  of  a  cod;  sea- 
spiders;  i^a-com  (eggs  of  Buccinum}'^  halibut  parasites;  sponges;  base 
of  gorgonian  coral;  spawn  of  undetermined  fish;  sample  of  oil  frx>m  tte 
Ckinuera  ;  and  many  specimens  of  jointed  bush-coral  {AeaneUa  Normani), 
with  pecten  shells  {Pecten  vitreua)  attached;  from  Banqnereaii,  390 
fathoms.  Acknowledgments  are  also  due  Mr.  Scott  for  notes  taken 
daily  during  a  trip  to  the  banks  for  halibut. 

180.  Daniel  McEaohern,  sch.  Guy  Gunningham.  A  specimen  of 
Goode's  cup-corsd  (FlabeUum  (}oodei\  taken  on  Grand  Banks,  in  200 
fathoms. 

181.  Gapt  John  Gouryille,  sch.  Bebecca  Bartlett.  Many  speci- 
mens of  a  rare  species  of  sea  cucumber  ( Tk^onidiuin  elongaimm  f ),  tak^ 
from  the  stomach  ot  a  cod;  long-rayed  sea-rose  {Bolocera  Tnedut) ;  stone 
barnacles  {Balanua  porcatua)'y  small  crabs  {Hyaa  coarctat%ia)}  and  two 
young  gadoid  fishes ;  from  eastern  George's  Bank,  50  fathoms. 

182.  John  Jellow,  sch.  Laura  Nelson.  Fragments  of  gold-banded 
bush-coral  {Keratoiaia  omata) ;  from'  Le  Have  Bank,  200  fktlioms. 

183.  Edward  McQuinn,  Gloucester.  Specimen  of  sucker-fish  {Bemo* 
ropaia  brachyptera),  brought  in  by  sch.  W.  H.  Perkins,  from  Grand  Banks, 
250  fathoms.  (The  fish  had  fastened  itself  to  a  rock  that  came  up  <mi 
the  trawl.) 
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184.  Capt.  Zadook  Hawkins,  sch.  Gwendolen.  -A  Lamarck's  basket- 
fish  (Astrophyton  Lamarckii)^  variegated  serpent-star  (Ophiopholis  aou- 
leata),  two  specimens  of  black  rudder-fish  {P(iUnurichiky8  percifonni8)y 
one  slime-eel  (Myxine  glutinosa)  foand  hanging  to  the  vessel's  side,  small 

•crabs  {Hyas  coarctatus),  star-fish  (Ctenodiacus  criapatus)^  warty  sea-rose 
( Urticina  nodosa)^  halibut  parasites  {JEga  psora),  and  a  number  of  spe* 
cies  of  shells,  brj^ozoa  {Tubulipora  crates))  sea  cauliflower  {Alq/onkim 
muliijlorum);  from  St.  Peter's  and  Le  Have  Banks,  150  to  350  fathoms; 
also,  interesting  specimens  of  rock  covered  with  animal  life. 

185.  Richard  Heering,  sch.  William  H.  Raymond.  A  specimen  of 
the  gray  gannet  (?)  and  specimens  of  rocks;  from  northeastern  part  of 
George's  Bank. 

186.  Joseph  P.  Shemelia,  sch.  William  H.  Raymond.  Five  species 
of  water  birds;  brought  in  alive  from  George's  Bank. 

187.  Capt.  A.  Simons,  sch.  Defiance.  A  living  specimen  of  sea-robin 
{Frianotus,  sp.);  from  "The  Brewsters,^  10  fathoms. 

188.  Everett  P.  Wonson,  East  Gloucester.  Specimen  of  the  great 
spiny  spider-crab  {Lithodes  maia)  and  rocks  covered  with  shells,  sponges, 
and  barnacles ;  from  Middle  Bank. 

189.  Capt.  Christian  Olsen  and  crew,  sch.  William  Thompson.  Four 
basket  star -fish,  sea-pumpkin  (Pentaetafrondosa),  goose*  barnacles  {Le- 
pas)j  from  surface,  halibut  parasite,  long-nosed  eel  (Synaphohranchvs)^ 
lamper-eel  {Petromyzon),  and  rocks  filled  with  fossil  shells,  and  others 
showing  "honey-comb"  structure;  from  Le  Have  Bank,  150  &i»thoms. 

190.  Capt.  John  Q.  Getchell,  sch.  Otis  P.  Lord.  A  large  number 
of  rocks  covered  with  barnacles,  shells,  sponges,  hydroids,  bryoeoa,  &c. 
Also,  a  large  specimen  of  sponge,  branching  sponge  {GhaUna),  stone 
barnacles  {Balanus  porcatus)^  small  sea-cucumber  {ThyotUdium  eUmgor 
turnf),  and  a  rosy,  many-rayed  star-fish  (Crossaster  papposus)',  from  lat. 
41^  56'  K.,  long.  660  25^  W.,  48  fathoms. 

191.  Thomas  Jewett,  sch.  City  of  Gloucester.  A  sea-anemone  and 
large  pug-nosed  eel;  from  southeast  Le  Have  Bank,  300  fathoms. 

192.  Capt.  Joseph  W.  Collins,  sch.  Marion.  Two  species  of  skates, 
new  to  America;  Chester's  hake  {Phycis  Chesten),  taken  from  the  stom- 
ach of  a  cod ;  blue  hake  (Halopotphyrus  viola),  lamper-eel  (Petromyzon), 
long-nosed  eel  (Synaphobra/nchtis),  eggs  of  skate,  star-fish,  great  northern 
sea-feather  {Pennatula  borealis),  tube  dwelling  sea-anemone  {Oerianthus 
horealis),  warty  sea-rose  ( Urticina  riodosa),  scollop  shells,  massive  sponge 
(Halichondria?),  and  also  three  species  of  water  birds;  from  lat.  43^  55^ 
IT.,  long.  580  47'  W.,  175  to  300  fathoms. 

193.  Capt.  James  D.  Morrisey,  sch.  Alice  M.  Williams.  Eight  speci- 
mens of  jointed  bush-coral  (Acanella  Normani) ;  from  Le  Have  Bank,  200 
£%thoms. 

194.  Capt.  W.  H.  Greenleap  and  crew,  sch.  Chester  E.  Lawrence. 
Five  specimens  of  great  hxish-coTnit(Prim7ioa  reseda)  and  one  of  tree-coral 
{Paragorgia  arborea)}  from  Banquerean,  lat.  44^  24'  K,  long.  54^  12'  W., 
150  fathoms. 
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195.  Maj.  David  W.  Low,  Gloucester.  A coUection of  foesilbeariog 
rocks  from  George's  Bank. 

196.  William  Riley,  sch.  Grace  C.  Hadley.  A  living  specimen  of 
fulmar  petrel,  taken  on  a  hook  on  the  eastern  part  of  Greorge's  Bank. 

197.  William  H.  Batson,  sch.  Marion.  Base  of  great  bosh-coral. 
{Primnoa  reseda)]  from  eastern  part  of  Banqnereau,  150  fathoms. 

198.  Joe.  Menezes,  Gloucester.  A  specimen  of  herring-gull  taken  in 
Gloucester  Harbor. . 

199.  Capt.  Peteb  Johnson,  sch.  John  Smith.  Eggs  of  Buodmmj 
small  sea-cucumber  {Thyonidium  elangatttmf)  taken  from  the  stomach  of 
a  cod,  sheila  {Pecteuj  TerebratuUna,  Yelutina  UevigatOj  Jifodiola  modiolugj 
Anonim  aculeata)^  parasite  of  cod  (^ga  psora)j  stone  barnacles  {BcUanuM 
paroatus)j  rosy,  many  rayed  star-flsh  (Crosaaster  papposus)^  and  young 
gadoid  fishes,  compound  ascidian  {Amorcedum  glabrum)}  from  south- 
eastern part  of  George's  Bank,  45  fathoms. 

200.  Everett  P.  Wonson,  East  Gloucester.  A  sponge,  eggs  of 
undetermined  fish,  star- fish  {Crossaster  papposus)^  and  a  rock  covered 
with  shells,  sponges,  and  bryozoans.  Brought  in  by  Capt.  Anderson, 
sch.  Farragut,  from  eastern  part  of  George's  Bank,  60  fathoms. 

201.  Capt.  Geo.  A.  Johnson,  sch.  Augusta  H.  Johnson.  A  small  speci- 
men of  black  dog-fish  ( CentrosqfUium  Fabricii),  pug-nosed  eel,  long-nosed 
eel  {Synaphobranchus),  several  specimens  of  a  rare  barnacle  (Sc€UpeUum\ 
eggs  of  skate,  beak  of  squid,  and  hairy  cake-sponge  .(IWeAo«^emnui 
hsmi8ph(Bri€um)'f  from  Le  Have  Bank,  300  fathoms.  (Through  Captain 
Blatchford.) 

202.  Cunningham  &  Thompson,  Gloucester.  A  large  spongy  from 
Le  Have  Bank. 

203.  T.  J.  Knowles,  Gloucester.  A  large  hake's  sound  (dried)  from 
a  35-pound  fish. 

204.  Feed.  A.  Pearoe,  Gloucester.  Five  specimens  of  star-fish  {H^ 
pasteria  phrygiana\  rock  covered  with  shells,  &c.,  and  a  small  bill-fish. 
Brought  in  by  Capt.  McComisky,  sch.  Wachusett,  from  Western  Bank. 

205.  James  Devan,  Gloucester.  Base  of  an  interesting  coral  ftwa 
the  extreme  eastern  part  of  George's  Bank,  180  fathoms. 

206.  Capt  D.  McKinnon  and  crew,  sch.  Mary  T.  Chisholm.  Bare 
barnacles  {Soalpellum)^  jointed. bush-coral  {Accmdla  Normam)^  eggs  ci 
skate,  stickleback  {Oasterosteus  biaculeatus)^  and  three  specimens  of  the 
long-nosed  eel  {8ynaphobranehus) ;  from  southeast  Le  Have  Bank,  300 
fathoms. 

207.  Daniel  McIntibe,  Gloucester.  Specimens  of  gypsum  from  near 
the  mouth  of  the  river  St.  Lawrence. 

208.  Capt.  John  Goubville,  sch.  Bebecca  Bartlett.  Two  species  of 
sea-cucumbers,  pale  sea-orange  (Psolus  phantapus),  star-fish  {SokuUsr 
endeoa  f ),  eggs  of  undetermined  fish,  and  a  mass  of  bottom  formatioii; 
from  Eastern  George's,  45  fathoms.  • 

209.  Crew  of  sch.  Northern  Star.  A  great  spiny  spider-crab  {Lithoim 
maia)'y  from  four  miles  oflf  Eastern  Point,  35  fathoms. 
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210.  Capt  George  H.  Mabtin,  6ch.  Northern  Eagle.  Several  speci- 
meus  of  lump-fish  (Cyclopterus  iwtnptw),  atwo-spined  stickleback  ( Oasteroa- 
ieus  bi€umleatU8)j  Fundulns  sp.,  four-bearded  rockliog  {Enchelyopus  cim- 
britiSy  young,)  and  an  Isopod  crustacean  {Idotea  robusta))  taken  on  the 
surface  near  Monhegan  Island,  Maine,  in  October. 

211.  John  Conley,  Gloucester.  A  specimen  of  finger-sponge  {Cha- 
lina\  attached  to  a  brick;  from  four  miles  off  Eastern  Point,  Cape  Ann, 
35  fathoms. 

212.  Daniel  McEachebn,  sch.  Guy  Cunningham.  Specimen  of  the 
great  northern  sea-feather  (Pennatula  borealis)^  starfish  (Ctenodiscm 
crispatti8)y  pectens,  new  hermit-crabs  {Parapagurus  pilosimanus)^  basket 
star-fish  {Astrophyton)j  large  clustered  sea-flower  {Epizoanthns  paguri- 
phila)j  egg-cases  of  undetermined  animal,  parasites  of  halibut  {^ga 
pscra)^  a  sucker-fish  {Remoropais  hrachyptera\  eggs  of  nndetermined  fish, 
Iceland  scollop  (Pecten  Islandicti9)y  and  four  specimens  of  an  undeter- 
mined species  of  fish;  from  lat.  42^  4(K  K,  long.  63°  6'  W.,  250  fathoms. 
(Through  Capt.  B.  F.  Blatchford.) 

213.  Mr.  George  W.  Scott,  sch.  Lizzie.  A  large  specimen  of  the 
Finmark  sea-feather  (Baltieina  Finmarchica^  three  specimens  of  8cal- 
pellumj  Goode's  cup-coral  {Flabellum  Ooodei),  warty  sea-rose  ( Urticina 
nodo8a)j  great  club-sponge  (Cladorhiza  grandis)^  compound  ascidian 
{Leptoclinum  albidum),  a  grenadier  (Macrurua  Fahricii)^  and  sea-spiders 
{Pyonogonum  littorale);  from  lat.  42©  44'  K,  long.  66o  54'  W.,  350-400 
fathoms.    (Throngh  Capt.  B.  F.  Blatchford.) 

214.  Joseph  P.  Shemelia,  sch., William  H.  Baymond.  Small  sea- 
encumbers  {Tkyamdium  elongatumt)^  yellow  cake-sponge,  parasites  of 
cod  {^ga  psora),  large  pecten  shell,  red  spider-crabs  [Hyas  araneus)^ 
rock-crabs  (Cancer  irroratus),  rare,  webbed  star-fish  {Ptcraster pvlviUus)^ 
eggs  of  nndetermined  fish,  young  hake,  and  a  number  of  young  fishes  of 
different  species;  from  northeast  George's,  47  fathoms. 

215.  Thomas  Buens,  Gloucester.  Specunen  of  gull  {Larutt  Delatcar- 
ensis)y  taken  in  Gloucester  Harbor. 

216.  M.  R.  Peterson,  sch.  Guy  Cnnningham.  Gold-banded  bush- 
coral  {Kerataisis  amata),  with  a  large  bundi  of  barnacles  attached,  from 
lat.  420  48'  N.,  long.  03o  9'  W.,  250  fdthoms.  Also  fossil  shark^s  tooth 
from  Sonth  Carolina. 

217.  Frank  Marble,  East  Gloucester.  A  finger-sponge  (Chalina), 
spawn  of  undetermined  fish,  and  a  king-fish  {Menticimis  n^losus)  from 
the  stomach  of  a  cod;  from  off  Norman's  Woe,  Cape  Ann,  10  fathoms. 

218.  Capt  Charles  Anderson  and  crew,  sch.  Alice  G.  Wonson. 
A  specimen  of  sponge,  bases  of  two  species  of  bush-coral  {Primnoa  reseda 
and  AcaneUa  Narmani),  great  northern  sea-feather  (PeniuUula  borealie)^ 
variegated  serpen^star  {Ophiopholis  aeiUeata),  large  sea-anemones  and  a 
sncker-fish  {Remaropsis  brachyptera)}  from  near  George's  Bank,  150 
fothoms. 

219.  Capt.  B.  H.  HuRLBURT,  assisted  by  Capt  B.  K  Morrison  and 
S.  Miss.  50 51 
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crew^  8ch.  Laura  Nelson.  Eight  specimens  of  jointed  bosb-coral  {Aca- 
nella  Normanij)  large-flowered  coral  (Anthomastu»  grandiflorus)^  warty 
sea-rose  ( Urticina  nodoM)^  hemispherical  papillose  ascidian^  Lamarck*^ 
basket-fish  {Astrophyton  Lamarckit)j  twining  serpent-star  {Astrodula 
Lymani)j  clear  scollop  {Pecten  vitreuH)^  scaly  worm  (Eunoa  9p%nulo9a\^ 
sea  w^rm  (Leodice  vivida)^  terebelloid  worm,  slender  tubed,  serpoloid 
worm,  and,  also,  a  large  collection  of  the  rarer  deep-water  fishes. 

220.  €apt.  John  McKinnon,  sch.  R.  B.  Hayes.  A  great  spiny  spider- 
crab  (LitJtodes  mata),  from  25  miles  east  by  south  of  Eastern  Point,  Cape 
Ann,  45  fathoms. 

221.  John  Dulaney,  Gloucester.  A  specimen  of  sea-cucumber,  from 
two  and  ono-half  miles  off  Eastern  Point,  Gape  Ann,  18  fathoms. 

222.  Capt.  John  Q.  Gbtchell,  sch.  Otis  P.  Lord.  Starfish  {Crtm- 
aster  pappo8us)y  stone  barnacles  {Balanus  parcatus)^  small  sea-cucumbers 
(Thyonidium  Dubeniif^  TJiyonidium  elongatumf)^  Iceland  scollop  (Pecten 
Islandicm)j  and  young  dogfish  {Squalm  americanus)}  from  lat.  41^  56^ 
N.,  long.  660  37'  W.,  44  fathoms. 

223.  Capt,  William  Thompson  and  crew,  sch.  Magic  Si>ecimens 
of  Lamarck's  basket  star-fish  {Astrophyton  ZamarcAru),  jointed  bush-coral 
{Acanella  Xom^ni),  warty  sea-rose  ( Urticina  nodosa)^  red  sea-rose  ( Urti- 
cina cra8si€orni8)j  Finmark  sea-feather  (Baltidna  Finmarchica),  great 
northern  sea-feather  (Pennatula  boreali9)j  arctic  velvet  star-fish  (Ar- 
choMter  arcticm)^  feather-star  {Antedon  Eschricktii)^  variegated  serpent- 
star  {Ophiopholis  aculeata)^  sponges  {Phqkellia  ventilabrum),  and  a  large 
fragment  of  tree-coral  (Pa/ragorgia  arborea)^  a  scaly  worm  (Eunoa  spinii- 
losa)j  compound  ascidiau  (Amorcecium  glabrum)'^  from  50  miles  east  of 
the  East  Light  of  Sable  Island,  280  fathoms. 

224.  Capt.  Matthew  McDonald,  sch.  Lizzie  E.  Clark.  Finmark 
sea-feather  (Baltidna  Finmarckica)y  with  sea*anemones  (Urticina)  at- 
tached, and  a  number  of  sheila  ^  from  southeast  of  Sable  Island,  ITCi 
fathoms. 

225.  James  and  John  D.  McDonald,  sch.  Addison  Center.  An  old- 
fashioned  iron  kettle,  hauled  up  from  the  bottom,  near  Halifax,  N.  S. 

226.  Capt.  N.  McPhee  and  crew,  sch.  Carl  Schurz.  A  rare  specieft 
of  Gorgonian,  or  bush-coral,  (Anthothela  grandiflora)^  attached  to  which 
were  several  scaly  worms,  new  to  the  American  coast;  also  a  great  club- 
sponge  (Cladorhiza  grandis\  Finmark  sea-feather  (Baltidna  Finm^r- 
chica)^  great  northern  sea-feather  (Pennatula.  boreaUs)y  Goode's  cup-c<»a] 
(Flabellum  Gaodei),  shell  with  small,  warty  sea-roses  ( Urticina  nodose] 
attached,  jointed  bush-coral  (Acanella  Normam)^  Lamarck's  basket-fok 
(Astrophyton  Lamarckii)^  variegated  serpent-star  (Opkiopholis  ocmiemtnU 
parasites  of  halibut  (JEga  psora)j  two  pug-nosed  eels,  and  a  lamper-cd 
(Petromyzon) ;  from  near  Sable  Island  Bank. 

227.  Capt.  M.  W.  Caldebwood,  sch.  Josie  M.  Calderwpod.  Perfo- 
rated rocks  with  sponge  and  shells  attached  ,•  from  lat.  43^  22'  N.,  hug. 
620  23'  W.,  ^^  fathoms. 
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228.  Capt.  Thomas  Goodwin,  sch.  Elisha  Crowell.  A  large  specimen 
of  the  lancet-mouth  (Alepidosaurusferox);  from  Le  Have  Bank,  200  to 
250fkthoms. 

229.  Oapt  Z.  Hawkins  and  crew,  sch.  Gwendolen.  Specimens  of  flesh- 
colored  soft  feoral  {AUn/anium  oameum)y  tree-coral  {Paragorgia  arborea), 
an  eel  pout  (Zoarces)^  lamper-eel  (Petromyzon),  long-nosed  eel  (Synapho- 
hranchus  pinnattis),  an  embryo  shark  cut  from  the  egg^  Lamarck's  basket- 
fish  {Astrophyton  Lamarckii\  large  cluster  seaflower  (Epi^soantbtis  pa- 
guriphila),  a  new  hermit-crab  (Parapagurus  pilosimanus)^  and  a  fragment 
of  a  hydroid  {Tubularia  indivisa)  ;  from  lat.  42^  23' K,  and  long.  62©  20^ 
W.,  to  630  20^  W.,  300  to  400  fathoms. 

230.  Capt.  William  E.  Sweet,  sch.  Grace  C.  Hadley.  Sea-cucnm- 
hers  {Tkyonidium  Dubekii)^  star-fish,  and  parasites  of  cod  {JEga  ps(yra)  ] 
from  lat.  420  47'  K,  long.  65o  30'  W.,  55  fathoms. 

231.  Capt.  Chris.  Anderson,  sch.  Solomon  Poole.  A  large  collec- 
tion of  hydroids  {Sertularella  polizoni€L8  yqt.  rofew^/a),  bryozoa  {Idmonea 
atlanticaj  Caberea  EUisiij  Cellularia  temata  var.  grcudli^)^  large  green 
barnacles  (Balanus  Hameri)y  sponges  {Isodictya  palmata)^  a  sabelloid 
worm  {Potamilla  reniformis),  creeping  coral  {Cornulctriella  modesta),  com- 
pound ascidians  (Leptoclinum  alhtdum^  Amorceeinm  gUtbruni),  stemmed 
sea-peach  {Boltenia  Bolteni),  and  Asddiapsis  complaruttus ;  from  15  miles 
east  of  Pollock  Eip  light-ship,  65  fathoms. 

233.  Capt  Frrz  J.  Babson,  Gloucester.  A  specimen  of  duck  {Harelds 
glacialis)  in  fine  plumage ;  shot  in  Sqnam  River,  Cape  Ann. 

233.  George  K.  Allen,  sch.  M.  H.  Perkins.  A  spiny  bush-coral 
{Acantliogorgia  armata)^  Funiculina  armatay  branching  sponge,  great 
northern  sea-feather  {Pennatula  fccwcaiw),  spiny  sea-feather  (Pennatula 
aculeata),  Finmark  sea-feather  {Balticina  Finmarchiea)^  warty  sea-rose 
( Urticina  nodosa),  compound  ascidian  {Leptoclinum  albidum),  blue  hake 
{Haloporphyrus  viola),  two  long-nosed  eels  {Synaphohranchus pinnatus), 
and  a  pug-nosed  eel  j  from  40  miles  southwest  of  the  northwest  light 
of  Sable  Island,  300  to  400  fathoms. 

234.  Capt.  George  A.  Johnson,  sch.  Augusta  H.  Johnson.  Four 
specimens  of  the  pug  nosed  eel,  two  of  which  were  taken  alive  from  a 
large  cavity  which  they  had  excavated  along  the  backbone  of  a  halibut 
near  the  tail,  long-nosed  eel  {Synaphobranchua  pinnatus),  skipper  {Scorn- 
bresox  saums),  egg  of  Chimosra  plufnbea  (f),  Lamarck's  basket-fish  {As- 
trophyton Xamarcfctt),  and  jointed  bush-coral  {Acanella  Kormani),  bryozoa 
{Cellar ia  fistulosa),  large  shrimp  {Pandalus  boreaUs),  spiny,  round  sponge 
{DorviUia  eckinata),  creeping  coral  {CornvXaridlamodesta))  from  lat.  42° 
47'  X.,  long.  63^  10'  W.,  375  fathoms. 

235.  Capt.  James  D.  Morrisey,  sch.  Alice  M.  Williams.  Baird's 
devil-fish  {Octopus  Bairdii),  branching-siK)nge,  jointed  bush-coral  {Aca- 
nella  Normani),  Lamarck's  basket-fish  {Astrophyton  Lamarckii),  deep- 
wat«r  star-fish  {Archaster  Andromeda),  Alcyonium  carnewm,  large  flowered 
coral  {Antkomastus  grandiJlorus)j  great  seAcncnmber  {Pentactafrondbsa)^ 
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eggs  of  shark,  eggs  of  unknown  fish  attached  to  AcaneJIaj  and  parasite 
of  halibut  (JEga  psora)-,  from  lat.  43o  2^  K,  long.  60o  2(y  W.,  170 
fathoms. 

236.  Capt  Peter  Hamlin,  sch.  Andrew  Leighton.  A  lancet-month 
{Al^ridosaums  ferox)  and  a  pug-nosed  eel ;  flx)m  lat  42^  45^  N.,  long.  63^ 
W.,  195  fathoms. 

237.  Capt.  Joseph  W.  Collins  and  crew,  sch.  Marion.  One  speci- 
men of  the  grenadier  {Macrurus  Fabricii)^  three  black  dog-fish  {Centro- 
scyllium  Fabricii),  two  black  dog-fish  {Centroscymnus  cwlolepi$),  two  lan- 
cet-mouths (Alepidosaurus  ferox)j  four  ehimieras  {Ckimatra plumbea),  two 
lamper-eels  {Petromyzonj  sp.),  one  arctic  dab  (Hippoglassoides)^  one  png- 
nosed  eel,  one  blue  hake  (Hahporphyrw  vufla),  and  an  undetermined  eel- 
like fish.  Among  the  invertebrates  were  a  comatula  (J.H/e(f<m  Sarnif), 
three  Finmark  sea-feathers  {Balticina  Finmarckiea)^  one  great  northern 
sea-feather  (Pennatula  borealis),  nineteen  spiny  sea-feathers  (Ptnnatmbi 
aculeata)j  one  undetermined  sea-pen,  nine  sea-anemones,  and  thirteen 
specimens  of  a  rare  species  of  barnacle  (SoalpeUum).  These  specimens 
were  from  several  localities  on  the  Fishing  Banks. 

238.  Capt.  J.  Frank  Dunton,  sch.  Mary  Low,  A  fine  specimen  of  a 
vase-sponge,  from  the  southwest  part  of  Sable  Island  Bank ;  lat.  43^  9' 
N.,  55  fathoms.    (Through  Procter  Brothers.) 

239.  Capt.  Wm.  H.  Greenleaf  and  crew,  sch.  Chester  R.  Lawrence. 
One  specimen  of  blue  hake  {Haloparphyrus  viola)^  long-nosed  eel  (Syna- 
phobranchus  pinnatut)^  pug-nosed  eel,  lamper-eel,  (Petromyzan  sp.),  great 
northern  sea-feather  {Pennatula  horealis))  Goode^s  cup-coral  {FlabeUwik 
Ooodei)y  bush-corals  (Acanthogorgia  iirmatOj  Antkothela  grandiflora^  and 
Anthovmstun  grandiflorus),  Lamarck^s  basket-fish  {Astrqphytan  La- 
marckii) ;  also  a  sea-anemone,  terebelloid  worm,  great  club-sponge  (CTo- 
dorhiza  grandis),  and  a  new  coral. 

240.  Capt.  Thomas  F.  Hododon  and  crew,  sch.  Bessie  W.  Somes. 
Specimens  of  jointed  bush-coral  {Aeanella  Normani)^  a  branching-sponge, 
great  northern  sea-feather  {Pennatnla  horedlis)^  spiny  sea-feather  {Pen- 
natula aculeata),  Finmark  Besk-feBther  {Balticina  Finmarckica),  warty  sea- 
roses  ( Urticina  no(7oM),  barnacles  (jSca(peK«m),  parasites  of  halibut  {JEga 
psora)y  shells,  si>onges,  and  a  red  velvet  star-fish  (Archaster  Pareilit}; 
from  lat.  43^  34'  N.,  long.  49o  W.,  60  fathoms. 

241.  Capt  Cheis.  Olsbn  and  crew,  sch.  William  Thompson.  A  large 
annelid  called  the  sea-mouse  {Aphroditaaculeata)^  eggs  of  a  gastropod 
mollusk  {Buccinum  undatum),  rosy,  many-rayed  star-fish  {CroMsaster p€tp- 
po8U8)j  Hyatt^s  bob-tailed  squid  {Rossia  HytUti),  and  rocks  covered  with 
worms  and  hydroids  {Sertularia  ahietinaj  Sertularella  tricu^pidata)}  firom 
lat  440  20^  Jf.,  long.  59o  W.,  60  fathoms. 

242.  Capt.  Daniel  MgEinnon  and  <^ew,  sch.  Mary  F.  Ghisholm. 
Great  northern  sea-feather  {Pennatula  borealis),  Finmark  sea-featfaer 
{Balticina  Finmarehi€a)yWith  sea-anemone  ( Urticina)^  great  spiny  spid^- 
crab  {Lithodes  maia)y  four  Lamarck's  basket-fish  {AstraphyUmLawMtrdni)^ 
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two  deep-water  star-fisli, -fragment  of  a  tree-coral  {Paragorgla  arhorea\ 
a  slime-eel  {Myxine  glutinosa)^  lampereel  {Petromyzon  sp.),  and  a  young 
Norway  haddock  {Sehastes) ;  from  lat.  43°  15'  N.,  long.  60o  2(K  W.,  350 
fathoms. 

243.  J.  MuBPHY,  sch.  Crertie  E.  Foster.  A  fine  specimen  of  sponge^ 
from  lat  420  16'  N.,  long.  640  60'  W.,  200  fathoms. 

244.  Isaac  Butlbb,  sch.  Esther  Ward.  Three  specimens  of  a  basket- 
star-fish  {Astrophyton  Agas8izU)y  parasites  of  cod,  {^ga  psora)^  sea- 
moose  {Aphrodita  aculeata)y  taken  fron\  the  stomach  of  a  cod,  flesh- 
coloi-ed  soft  coral  (Alcyoniiim  cani€}cm)j  and  two  specimens  of  a  papillose, 
yellow  cake-sponge ;  from  Brown's  Bank,  52  fathoms. 

245.  John  Danfobth,  Gloucester.  A  flesh-colored  soft  coral  {Alcy- 
onium  ear^ieum),  and  a  large  worm  from  the  shore  above  low- water  mark. 

246.  Isaac  S.  Hewett,  sch.  J.  J.  Clark.  A  large  cluster  of  stone 
barnacles  (Balanus  porcatus),  from  northern  edge  of  Middle  Bank,  50 
iathoms. 

247.  Capt.  R.  Mobbison  and  crew,  sch.  Laiura  Nelson.  A  sucker- 
fish  (Petromyzon  sp.),  found  clinging  to  the  side  of  a  hake,  a  frag- 
ment of  tree  coral  {Paragorgia  arborea)j  large  flowered  sea-feather  {Vir- 
gularia  grcmdiflora)j  and  papillose,  yellow  cake-sponges ;  from  Le  Have 
Bank,  lat.  42©  32'  K,  long.  64o  19J'  W.,  300  fathoms. 

248.  Daniel  McEachebn,  sch.  Guy  Cunningham.  Specimens  of  sea- 
anemones,  a  yellow  cake-sponge,  nipple  sponge  (Polymastia)^  a  slime-eel 
(Myxine  glutinosa)^  and  a  small  lamper-eel  (Petromyzon  sp.),  bryozoa 
(Idmonea  atlantica^  Cellaria  Jistulosa)^  sea-potato  (Ascidia  mollis)^  lamp- 
shell  (TerebratuUna  septentrionalw)^  common  clustered  sea-flower  (Epizo- 
anthus  Americanus)]  from  lat  42o  56'  N.,  long.  63©  4'  W.,  75  fathoms. 

249.  Geobge  W.  Scott,  sch.  Edwin  C.  Dolliver.  A  fine  specimen 
of  the  blue  hake  (Haloporphyrm  viola)^  Chester's  hake  (Phycis  Chesteri)^ 
a  small  catfish  (Anarrhicfias  sp.),  eggs  of  black  dogfish,  a  pug-nosed  eel, 
five  long-nosed  eels  (Synaphobranchm  pinnatus)y  a  chimsdra  (Chimwra 
plunibea)^  scaly  worm  (Sunoa  spinulo8a)j  devil-fish  (OctopiLs)^  great 
northern  sea-feather  (Pennaiula  borealis)^  spiny  sea-feather  (Pennatula 
aeule4Ua)y  Finmark  sea-feather  (Baliicina  Finmarchica^)  fragment  of  gold- 
banded  bush-coral  (Keratoisis  omata)j  jointed  bush-coral  (Acanella  Nor- 
niani)j  flesh-colored  sofr-corals  (Alcyonivm  carneum)^  sea-cauliflower 
(Alcyoniummultiflorum\  Lamarck's  basket-fish  (Astrophyton  Lamarekii\ 
and  shells;  from  lat.  43^  23'  N.,  long.  60®  16'  W.,  300  fathoms.  Ac- 
knowledgments are  also  due  Mr.  Scott  for  a  daily  log  of  the  entire  trip. 

250.  Capt.  John  Q.  Gbtchell,  schr.  Otis  P.  Lord.  Two  specimens 
of  finger-sponge  (C/wtKna),  flesh-colored  soft  coral  (Aleyonium  carneum)^ 
and  a  fragment  of  rock  from  Brown's  Bank,  lat.  42^  50'  K,  long.  66<> 
10^  W.,  53  fathoms.  Also  a  great  spiny  spider-crab  (Lithodes  maia)y 
from  lat  430  15'  N.,  long.  69o  50'  W.,  70  fathoms. 

251.  H.  C.  MooBE,  sch.  Chester  E.  Lawrence.  Tusk  of  a  walrus, 
found  on  the  coast  of  ^Newfoundland. 
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252.  J.  Lakemai?,  Gloucester.  A  large  apeeinieu  of  the  great  Bpiny 
spider-crab  {LWiodes  maia)'y  from  unknowu  locality. 

253.  Capt,  William  Sweet,  sch.  Grace  0.  Hadley.  A  fine  specimen 
of  a  branching  bryozoan,  a  star-fish,  and  a  Norway  haddock  {Sebastei 
marinus);  from  George^s  Bank,  55  fathoms. 

254.  Jam:es  Gordan,  sch.  Carl  Schurz.  A  number  of  specimens  of 
the  jointed  bush-coral  (Amnella  AVrwiani),  scallop  she)l8(PecteHvitreu*}y 
star-fish,  and  egg-cases  of  undetermined  animal;  from  Le  Hare  Bank. 

255.  Edgar  S.  Scott  and.  George  A.  Sakders,  scIl  Hattie  N. 
Beed,  Capt.  Arthur  C.  Whalen.  A  china  pitcher  ot  foreign  workman- 
ship on  which  was  growing  a  large  bunch  of  stone  barnacles  {Balamu$ 
porcatm) ;  taken  on  a  trawl  on  the  southeastern  part  of  JeflErey's  Bank, 
75  fathoms.    (Through  Procter  Brothers.) 

256.  John  McDougal,  sch.  Polar  Wave.  Four  specimens  of  a  rare 
pelagic  fish  (Scopelks  sp.),  washed  aboard  during  a  storm, in  laL  42P 17' 
N.,  long.  63^  30'  W.,  and  a  long-spined  velvet-star  (Arc^a«fer^e»«Mr|WN«.) 
-  257.  George  K.  Allen,  sch.  Procter  Brothers.  Four  specimens 
of  Xorway  haddock  (A^e&o^^etsp.),  three  small  codfish  {Gadmmorrkua)^'^ 
number  of  stomachs  of  haddocks,  several  specimens  each  of  two  species  of 
star-fish  {Solaster  and  Ctenodiscus)^  slender  purple  star-fish  {LeptmMterioi 
compta)j  feather-star  (Antedon  JEschrichtii),  green  sea-egg  {Strongyloe^- 
troUis  Drobachiensu\  a  crab  {Eyas  coarctatm)  tiU^en  firoin  the  stcnnach 
of  a  cod,  flesh-colored  soft  coral  {Aleyonium  cameum):,  variegated  ser- 
pent-star (Ophiopholis  aculeata),  Lamarck's  basket-fish  {Astrophytan  La^ 
mare1ni)j  several  species  of  shells,  sea-cauliflower  (Alcyanium  muUi- 
fiorum)^  two  hydroids  (Cdmpanularia  verticellata)^  Ascidiop^  comply- 
natuij  hajry  cake-sponge  {Trichostemma  h€fni8ph{eH€um)y  smooth,  round 
sponge,  hairy  cakC'Sponge  {Tethya)^  nipple  sponge  (Polymagiuiy  bij^id 
species),  and  four  specimens  of  an  undetermined  invertebrate;  from  7 
to  10  miles  southeast  of  Little  Hope  Light,  Kova  Scotia,  35  to  60  fathoms. 

258.  Capt.  Peter  Hamlin  and  crew,  sch.  Andrew  Leighton.  A  large 
specimen  of  a  ghost-fish  (Cryptacanthodes  maculatus);  from  lat,  42^  45' 
K.,  long,  eso  2(y  W.,  200  fathoms. 

259.  Capt.  N.  Murphy,  sch.  Franklin  S.  SohencW.  A  large  specimen 
of  sea-anemone ;  from  Jeffrey's  Bank. 

260.  Benjamin  Moban,  Gloucester.  The  pectoral  bone  of  a  fi$h 
called  by  fishermen  the  "  singing-fish''  j  taken  near  Buenos  Ayres,  S,  A., 
in  16  fathoms  of  water. 

261.  Capt.  Thomas  Goodwin  and  crew,  sch.  Howard,  A  large  speci- 
men of  the  great  northern  sea-feather  {PennattUa  borealis)^  long-nosed 
eel {Synaphobranchus pinnatu8)j  starfish  (Jlipi^a^/^ria), andarock;  from 
lat.  420  40'  N.,  long.  60©  50'  to  55'  W.,  200  to  300  fathoms. 

262.  Capt.  Tho]vias  F.  Hododon  and  crew,  sch.  Bessie  W.  Somes. 
A  great  northern  sea-feather  {Pennatula  borealis)^  massive  sponge  (Ita- 
lichondriaf),  Earll's  many  rayed  star-fish  {Solaster  Earllii);  from  Le 
Have  Bank. 
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263.  Gapt  James  D.  Mosbisey  and  crew,  sch.  Alice  M.  Williams.  A 
small  pelagic  fish  {Scopelm  sp.),  washed  aboard  daring  a  storm.  Also, 
two  ro<*8,  from  lat.  43©  25'  N.,  long.  Gl©  25'  W.,  200  fathoms. 

204.  Angus  McNeil,  sch.  Marion.  A  portion  of  the  skull  and  tusks 
of  a  walrus,  hooked  up  on  a  trawl,  in  75  fathoms  of  water;  lat.  42^  53' 
2^.,  long.  630  06'  W. 

265.  Capt.  Joseph  W.  Collins  and  crew,  sch.  Marioti.  A  smooth 
bob? tailed  squid  {BoBBxa  sublevis),  Baird's  devil-fish  (Octopus  Bairdii), 
five  specimens  of  the  great  northern  sea-feather  {Pennatula  boreaUs)^  a 
pug-nosed  eel  {Smenchelys  parasiticus)^  a  slime-eel  {Myxine  glutinosa)^ 
and  eggs  of  Chim<Bra{^)]  from  lat.  42^  49'  N,,  long.  62©  57'  W.,  200  to 
300  fathoms. 

266.  Capt.  Daniel  McKinnon  and  crew,  sch.  Mary  F.  Chisholm. 
Two  specimens  of  lamprey-eels  {Petromyzan)^  stone  barnacles  [Balanns 
porcatus)j  and  jointed  bush-coral  {AcaneUa  Normani)',  from  lat.  43°  14' 
N.,  long.  620  45'  W.,  55  fathoms. 

267.  Captain  and  crew  of  sch.  Ida  May.  A  specimen  of  the  great  spiny 
spider-crab  (Lithodes  maia) ;  from  7  miles  off  Eastern  Point,  35  fathoms. 

268.  Chables  Euckley,  sch.  William  H.  Oakes.  A  blue  hake  (Halo- 
porphyrus  viola)^  two  specimens  of  Scopdus  sp.,  a  sand  launce  {Ammodytes 
sp.),  four  spiny  sea-feathers  (Pennatula  octeZeato),  a  Finmark  sea-feattier 
(BdUioina  Finfnarchica)^  a  deep-water  star-fish  (Asterias  steUionura))  a 
soft  coral  (Alcyoniumcameum),  seacaulifiower  (Alcyonium  multiflorum)^ 
jointed  bush-coral  (Acandla  Normani),  shells,  and  sea-anemones;  from 
latitude  44o  8'  N.,  long.  53©  20'  W.,  300  fathoms. 

260.  Thomas  Lee,  sch.  William  H.  Oakes.  A  very  rare  goggle-eyed 
squid  (BesfMteuthis  hyperborea)y  taken  with  a  gaff  from  the  vessel's  deck, 
on  the  northern  edge  of  the  Gulf  Stream,  long.  55^  W.  Not  known  be- 
fore firom  this  coast. 

270.  GsoBaE  W.  Scott,  sch.  Edwin  C.  Dolliver.  A  large  deep-water 
skate  (Baia  granuUUa)^  the  second  specimen  obtained,  two  other  skates 
(Baia  radiata)^  two  monk-fish  (Lophius  piseatorius)^  Finmark  sea-feather 
(Balticina  Finmarohica),  and  two  tube-dwelling  sea-anemones  ( Cerianthus 
borealis) ;  firom  36  miles  southeast  by  east  of  K  B.  light  of  Sable  Island, 
90  to  150  ikthoms. 

271.  Capt.  William  Sweet,  sch.  Grace  C.  Hadley.  A  young  Nor- 
way haddock  (3d>astes)y  slender  purple  star-fish  (Leptasterias  compta), 
red  spider-crab  (Eyas  araneus)^  small  sea-cucumber  (Thycmdium  Du- 
beniif)j  tree-coral  (Para^orgia  arborea),  finger-sponge,  red  sea-roses  ( Ur- 
ticina  crassicomis)^  twining  serpent-star  (Astroohele  Lymani)^  variegated 
serpent-star  (Ophkpholis  aculeata)^  yellow  cake-sponge,  crab,  and  worms; 
ftt>m  Brown's  Bank,  70  fathoms. 

272.  Matt.  Btan  and  others,  sch.  Lizzie,  Capt.  B.  Grant.  Two 
specimens  of  a  tube-dwelling  sea-anemone  (Cerianthus  horealis)^  two  soft 
corals  (Alcytmium  eameum),  sea-cauliflower  (AU^fonium  multiflorum)j  a 
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^tar-fish  {Ctenodis<ms)j  and  two  pelagic  fishes  {Soopeius  sp.),  washed 
aboard  during  a  storm ;  fix>m  the  Grand  Banks. 

273.  Addison  Gott,  Bockport,  Mass.  A  fragment  of  Umestone  oon- 
taining  iron  and  perforated  by  Saxicava  arcHca  ;  brought  up  on  Greorge^<3 
Bank,  in  1876,  by  the  sch.  Bival,  of  Gloucester. 

274.  Mr.  ELDRiDaB,  Woodbury,  Mass.  A  vertebra  of  a  whale,  hooked 
lip  in  Ipswich  Bay.    (Through  Mr.  Wm.  Oakes.) 

275.  Gapt.  GsoRas  H.  Martin  and  crew,  sch.  Northern  Eafi^le.  A 
large-headed  eel-pout  {Zoaroes  sp.),  the  second  specimen  procured,  and 
a  common  eel-pout  {Zoaroe$  anguillaris)^  several  skates,  and  many  sheiU 
and  star-flsh  representing  several  species;  from  Ipswich  Bs^^  9  to  16 
fathoms. 

276.  Gapt.  Ghris.  Olsen  and  crew,  sch.  William  Thompson.  Four 
large  specimens  of  soft  coral  {Alcyonium  oamewm)^  sea-cauliflower  {Ah 
cyonium  multiflarum)^  tube-dwelling  sea-anemone  (Cerianikug  froreoltt), 
and  a  number  of  Lamarck's  basket-fish  (A9irophifi4m  Lamarckii) ;  from 
Grand  Banks,  150  fathoms. 

277.  Gapt.  S.  J.  Martin,  East  Gloucester.  A  young  catfish  {Amar- 
rhiekoB  sp.);  from  Ipswich  Bay,  10  fathoms. 

278.  Jakbs  Hanson,  sch.  Sarah  P.  Ayer.  A  fine  specimen  of  tiee- 
eoral  (Paragargia  arboreal  to  the  enlarged  base  of  which  is  attached  a 
large  cluster  of  stone  barnacles  {BdUmus  porcatm)]  from  near  Greotge^s 
Bank,  135  fathoms. 

279.  Gapt  John  Q.  Getchsll,  sch.  Otis  P.  Lord.  Several  young 
Norway  haddock  {Sfim8te8)j  five  sand-launces  (Ammodyies)^  two  stemmed 
sea-peaches  {Boltenia  Bolteni),  parasites  of  cod  {JEga  psora)^  sand-dol- 
lars, red  spider  crabs  (Eyas  ooarctatus)j  pale  sea-orange  {Psoitis  phan- 
to|»ii«),  small  sea-cucumb^«  {Thyonidium  elongatumf),  a  red  sea-rose 
{Urticina  crassicomu),  biff-rayed  sea-rose  {Bolooera  iWdur),  two  fine 
specimens  of  finger-sponge  (OAob'na),  ascidian  {Molgula  retortiformu), 
an4  a  large  collection  of  rocks  covered  with  shells,  hydroids  {Sertmlaria 
abietifMj  Clytia)y  bryozoans,  and  sponges;  fit)m  Brown's  Bank. 

280.  Gapt.  B.  H.  Hurlburt,  sch.  Sultana.  A  large  specimen  of  a 
bydroid,  several  large  pecten  shells,  ascidians,  common  star-fish  {At- 
terias  vulgaris),  worm  {Thelepus  cincinnatus),  great  sea^ cucumber  {Pen- 
tactafrondosa),  stemmed  seapeach  {BoUenia  Boltmi)^  spawn  of  unknown 
fish,  and  fbur  large  mussel-shells  covered  with  hydrmds  {DiphasiafaUax). 
bryozoans,  and  barnacles,  yellow  cake-sponge;  also,  macker^  {Soomker 
«comfrrtw)and  c^unerB  {Tautogoldbrus  adspersus)  taken  from  the  stomachs 
of  cod  {Oadus  morrhua) ;  from  northeast  i)art  of  George's  Bank. 

281.  Danibl  MoEaohern,  sch.  Guy  Gunningham.  A  long-spined 
velvet  star-fish  {Archaster  tenuispinus)j  four  tube-dwelling  sea  anemones 
{Cerianthiis  borealis), twe]yQ  spiny  sea-featbers  (PennatiUa  ocutaUa),  two 
large  papillose,  yellow  cake-sponges,  parasites  of  halibut  {^Xga  jmota), 
two  warty  sea-roses  ( Urticiiia  nodosa),  big-rayed  sea-rose  {B<Uocera  Twe- 
due),  two  grenadiers  (Macrurus  Fabricii),  and  a  small  codfish;  dtom  lati- 
tude 440  28'  N.,  long.  530  35'  W.,  128  fathoms. 
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282.  Captain  and  crew,  soh.  PoIarWavew  Two  great  narthern  sea-feathers 
{Pennatula  borealis)^  warty  sea-rose  ( Urticina  nodosa)^  sea-com  (eggs  of 
Buccinnm),  cupsx>onge  {Isodictya)^  slimy  sponge  {Raphiodesifiq  lingua)^ 
pug-nosed  eel,  long-nosed  eel  {SynapJiobranchns  pinnatits).  and  rare  shells; 
from  the  western  edge  of  Grand  Banks,  lat.  UP  18'  N.,  200  to  225  fathoms. 

283.  Capt  J.  VV.  Collins  and  crew,  sch.  Marion.  Two  rare  deep- 
water  skates,  one  black  dog-fish  (Centroscyllium  Fdbricii\  a  pelagic  fish 
( Scopeltis)  washed  aboard,  sponges,  and  a  rock  with  sea-anemone  attached ; 
from  lat  440  ^3'  N.,  long.  04©  48^  W.,150  fathoms. 

284.  Capt  James  D.  Mobrisby  and  crew,  sch.  Alice  M.  Williams. 
A  specimen  of  Scopelus  washed  aboard,  and  a  Norway  haddock  {Sebastes)^ 
Finmark  sea-feather  {BaUicina  Finmarchioa)^  flesh-colored  soft  coral 
(Alcyonium  cameum)^  and  a  Lamarck's  basket-fish  (Asfrophyton  La- 
wareArit);  from  near  lat.  40^  K,  long.  55©  W  W. 

285.  Henby  Wilson,  sch.  Flash.  Several  warty  sea-roses  (Urticina 
nodosa),  red  sea-rose  ( Urticina  crasgicomis)^  eggs  of  Gasteropod,  small 
velvet-star  {Ctenodisem  crispatus),  sponges,  several  species  of  shells,  and 
three  gulls  (Rissa  tridaetyla)]  from  lat  49o  9'  N.,  long.  52©  3'  W.,  180 
fathoms. 

*1%%.  Capt.  William  Tho^ipson  and  crew,  sch.  Magic.  Great  northern 
sea-feather  (Pennatula  borealis),  warty  sea-roses  (Urticina  nodosa),  sea- 
mouse  (Aphrodita),  yellow  cake-sponge,  hairy  cake-sponge  (IVicAo«tem»ki 
hemisphcericum)^  papillose  yellow  cake-sponge,  sea-com  (eggs  of  Bucei- 
nwm),  sea-cauliflower  (AZcyontttwi  wttifi/forwwi),  Lamarck's  basket-fish  (J.»- 
trophyton  LamareJcii),  Flora's  velvet-star  (Archastcr  Florae),  and  arock 
bored  by  Saxicava  artiea;  from  lat.  44^  00^  K,  long.  52^  W.,  150  fathoms. 

287.  Capt  R.  Moebison  and  crew,  sch.  Laura  Kelson.  Two  speci- 
mens of  the  slime-eel  (Myxine  glutinosa),  and  sea-cauliflower  (Afcy<W2iM»» 
multiflorvm)]  from  lat  43o  33'  N.,  long.  52o  10'  W.,  300  fathoms. 

288.  Michael  Flaherty,  Gloucester.  Bones  from  the  head  of  a 
shark. 

289.  Capt.  JA3IES  Nickerson  and  crew,  soh.  Commonwealth.  An 
undetermined  young  shark,  taken  from  the  mother,  in  lat.  45^  V  N.,  long. 
540  30^  W.,  82  fethoms. 

290.  George  W.  Scott,  sch.  Edwin  C.  DoUiver.  Two  black  dog- fish 
(Centroscyllium  Fabricii),  three  slime-eels  (Myxine  glutinosa),  a  blue  hake 
(Haloporphyrus  viola),  grenadier  (Macrurus  Fabricii),  two  turbot,  two 
great  northern  sea- feathers  (Pennatula  borealis),  two  Finmark  sea-feathers 
{Balticina  Finmarchica),  and  a  deep-water  star- fish  (^sterias  stellionura); 
fi-om  lat.  440  45'  K,  long.  53^  64'  W.,  400  fathoms.  Also  a  grenadier 
(Macrurus  Fabricii)^  two  long-nosed  eels  (Synapfiobranchus  pinnatus), 
three  star-fish  (Cienodiscus),  a  sponge,  and  two  species  of  shells;  from 
lat  440  23'  K,  long.  53©  25^  W.,  200  fathoms. 

291.  Capt  John  Kavanagh  and  crew,  sch.  Alfred  Walen.  Spawn 
of  unknown  fish,  sea-worm  (N'ereis  pelagica),  variegated  serpent  star 
[Ophiopholis  aculeata),  shells  containing  hermit-crabs  (Eupagurus  bem- 
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hardus)^  parasites  of  cod  (JSgapiora)^  flesh-colored  soft  coral  {Alofoninm 
cam€um)j  hydroid  {Hydraciinia  echinata)^  red  velvet-star  {Archaster  Pa- 
reUi)y  and  a  rock  covered  with  sponges  and  shells ;  from  George's  Bank, 
32  fathoms. 

292.  Capt  Thomas  Goodwin  and  crew,  sch,  Howard.  A  rare  large- 
flowered  sea-feather  ( Virgularia  grandiflora)^  the  third  specimen  discov- 
ered. Also  two  slime-eels  (MyxvM  glutino9a)y  Lamarck's  basket-fish 
(Astrophyton Lamarchii),  three seacr.uliflowers  {Alcyanium  mulU/lonim)^ 
yellow  cake-sponge,  and  a  rock;  from  Grand  Banks,  lat.  45^  3'  N.,  long. 
540  3(K  W.,  85  fathoms. 

293.  Captain  and  crew  sch.  Da^'7  Crockett.  A  large  rock  hauled  up 
on  a  trawl  m  lat  45©  12'  N.,  long.  54o  30'  W.,  86  fathoms. 

294.  Capt  John  Q.  Getohell,  sch.  Otis  P.  LonL  8maU  Norway 
haddock  {Sebcistes)^  alewife  (P&molobus  sp.),  star-fish,  shrimps,  crabs, 
sea-cucnmbers,  sea-urchins,  sea-mouse  {Aphrodita)^  hydroids,  yellow 
cake-sponge,  and  other  species  of  sponges,  rocks,  and  several  spedes  of 
shells;  from  lat  42o  42'  N.,  long.  65©  40'  W.,  50  fathoms. 

295.  James  Mansfield  &  Sons,  Gloucester.  Specimens  of  codfish 
fh>m  Grand  Banks,  with  a  number  of  small  fish  firmly  imbedded  in  the 
flesh. 

296.  Daniel  MgEaohebn,  sch.  Guy  Cunningham.  A  sea-cucumber 
(Fentacfta  f rondos  a)  and  a  basket  star-fish  {Astrophyton)]  from  lat  44^ 
12'  N.,  long.  590  12'  W.,  160  fathoms. 

297.  Capt.  William  Sweet,  sch.  Grace  C.  Hadley.  A  large  pecten 
shell,  two  great  sea-cucnmbers  (Pentacta  frondosa\  star-fish  (Asterim)^ 
and  a  finger-sponge  {Chalina) ;  from  George's  Bank. 

298.  Matt.  Rtan,  sch.  Seth  Stockbridge.  An  undetermined  fish  found 
on  the  vesselV;!  deck  while  dressing  halibut,  in  lat  44^  W  N.,  long.  52^ 
35'  W.,  130  fathoms. 

299.  Capt.  EussELL  G.  Gill,  sch.  Maud  Gertmde.  A  large  codfish, 
with  the  head  and  back  of  a  light  golden  color,  taken  in  16  fathoms  of 
water,  in  Ipswich  Bay,  Mass. 

300.  Capt  Wm.  Gbeenleaf  and  crew,  sch.<  Chester  K  Lawrence. 
Two  slime-eels  {Myxine  glutinosa)^  a  great  spiny  spider-crab  {Litkodet 
maia)  and  a  green  sea-egg  {Strongylooentrotus  Drobachiensis)}  from  the 
Grand  Banks. 

301.  E.  H.  HuBLBUBT,  sch.  Sultana.  A  small  sculpin  (CoUus)j  by- 
droidSy  and  a  finger-sponge  (ChcUina) ;  from  George's  Bank,  35  fathoms. 

302.  CcHpt.  Thomas  F.  Hodgdon  and  crew,  sch.  Bessie  W.  Somes. 
Specimens  of  sea-corn  (eggs  of  Bucoinum)  and  jointed  bush-coral  {Aoan- 
ella  Kormani) }  from  the  Grand  Banks. 

303.  Capt.  Nathaniel  Gbeenleaf  and  crew,  sch.  Grace  L.  Fear& 
Two  large  specimens  of  the  fringed  star-fish  {Asterias  stelUonura)^  La- 
marck's basket-fish  {Astrophyton  Lamarelcii)^  ws^rty  sea-rose  [UrUdjui 
nodosa),  sponges,  hydroids,  and  rocks;  from  lat  MP  V  N.,  long,  59°  2' 
W.,  150  to  200  fathoms. 
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.  304.  Joseph  P.  Shemklia,  sch.  Wiiliam  H.  Eaymond.  A  pecten 
shell  with  barnacles  attached,  and  a  rock;  from  Eastern  George's,  35 
fathoms. 

305.  Christian  Johnson,  sch.  William  Thompson.  A  new  species  of 
fish  (Alepoc^kalus  Bairdii)  from  the  Grand  Banks.  The  other  species  of 
this  gen  as  are  confined  to  the  Mediterranean  Sea. 

306.  Capt.  George  Johnson  and  crew,  sch.  Augasta  H.  Johnson. 
The  jaws  of  a  ground-shark  and  a  number  of  star-fish  {Ctenodiscus)*^ 
from  the  Grand  Banks,  130  fathoms. 

307.  Capt.  John  Woodbury,  sch.  Barracouta.  A  rock  covered  with 
shells,  hydroids,  barnacles,  and  sponges,  flesh-colored  soft  coral  {Alcyo- 
nium  cameum) ;  from  the  northern  part  of  George's  Bank,  35  fathoms. 

308.  Charles  Buckley,  sch.  Frederick  Gerring,  jr.,  Capt.  Edward 
Morris.  Three  slime-eels  {Myxine  glutinom),  part  of  the  jaw  of  a  ground- 
shark,  sponges  (Theeophora  ibla)j  stemmed  sea-peach  {Boltenia  Bolt-eni)^ 
sea-anemones,  yellow  cake-sponge,  bryozoa  {Flustra  secvHfronSj  Co- 
berea  Ellisiiy  Celleporaria  incrMsata),  flesh-colored  soft  corals  {Alcyonium 
cameum)j  sea-cauliflower  (Alcyonium  multiflorum)^  great  bush-coral 
(Primnoa  resedu)^  starfish  (Crassaster  pappoaus)^  common  serpent-star 
{Ophiacantha  bideniata)y  green  sea-egg  {Strongylocentrotua  DrdhacMermu)^ 
red  spider  crab  [Eyas  coarctatuit)^  hermit  crab  (Eupagnru8)y  red  shrimp 
(HippolyU  securi/rons^),  parasites  of  halibut  {^ga  psora),  hydroids  (La- 
foeUj  Sertularella  polyzonias  var.  robmtay  Sertularia  argentea),  and  rocks 
with  creeping  coral  attached,  sea-worm  {Nereis  pelagica),  shells  (Buccinum 
cyaneuniy  Natica  clausa),  lamp-shell  {Terebratulina  septentrionalisyy  from 
Oreen  Bank  and  the  Grand  Banks. 

309.  Capt.  Joseph  W.  Collins  and  crew,  sch.  Marion.  A  rare  deep- 
water  skate  (Baia  granulata),  small  Norway  haddock  {8ehastes\  grena- 
dier {Macrurus  Fabricii),  yellow  cake-sponge,  and  rocks  with  shells  and 
bryozoans  attached;  from  the  Grand  Banks. 

310.  Capt.  Charles  V.  Moulton,  sch.  Peter  D.  Smith.  A  lamper- 
eel  (Petromyzon  marinus),  young  hake  (Phyeis),  egg  of  skate,  red  sea- 
rose  ( Urtidna  crassicomis),  parasite  of  cod  {^gapsora)y  great  sea-cucum- 
ber (Pentactafrondosa)^  and  hydroids  {Hydrallmaniafalcataj  Sertularella 
tricuspidatay  Sertularia  argentea,  iSertularia  abiettfta);  from  12  miles 
southeast  by  south  of  Half  Moon  Shoal,  George's  Bank^  26  fathoms. 

311.  Capt  William  Thompson  and  crew,  sch.  Magic.  A  large 
common  basket-fish  (Astrophytpn  Agassizii),  a  deep-water  star-fish  {As- 
terias  stellionura\  and  a  cup-sponge;  from  lat  43^  42'  K,  long.  55^  10, 
W.,  100  fathoms. 

312.  Capt.  Daniel  McKinnon  and  crew,  sch.  Mary  P.  Chisholm. 
Specimens  of  soft  coral  (Alcyonium  camtum),  common  basket-fish  (As- 
trophyton  Agas8izii)y  stemmed  sea-peach  {Boltenia  BoUeni),  hydroid  {La- 
foea)y  and  sponges;  from  lat.  43^  38'  K,  long.  65^  8'  W.,  110  fathoms. 

313.  Capt.  James  Nickxrson  and  crew,  sch.  Commonwealth.  A  long 
nosed  eel  {S}rnap}\jo}iTawih,us  pinnat!us\  slime-eel  {^iyxine  gluiinosa)^  two 
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great  northern  sea-feathers  {Pennatuia  bore€li8)j  yellow  cake-sponge, 
warty  sea-rose  ( Urticina  nodom)^  and  shells ;  from  the  Grand  Bankg. 

314.  Capt.  Alfred  Spurr  and  crew,  sch.  John  F.  Wonson,  Sea- 
corn  (eggs  of  Btuxdnum)j  basket  starfish,  stone  barnacles  {Balanmpor- 
catus)j  sea-anemones,  ascidians,  hydroids,  and  shells ;  from  off  Chatham, 
Mass.,  45  fathoms. 

315.  Capt.  John  Q.  Gbtchell,  sch.  Otis  P.  Lord.  Small  Norway 
haddock  (Sebcuttes),  lant  {Afnmodytes)^  Lamarck's  basket-fish  {Astrophyton 
Lainarckii)^  small  sea-cucambers  (Thyonidium  Dubeniifj  ThyonidiumeUm- 
gatum)y  star-fish  {LeptasterioB  tenera  f ),  parasites  of  cod  {JEgap8ora)j  small 
clustered  tube-worm  {Filigrana  implexa)^  sea-potato  (Aseidia  molliif),  yel- 
low cake-sponge,  hairy  cake-sponge  {Triehostemma  hemispluericum),  crabs 
{Hyas  ooarct(Uus)y  hermit-crabs,  shrimjis,  red searvose  (Urticina crassicar- 
ww),  shells,  barnacles,  and  hydroids  {Sertularella  tricuspidataj  Sertula- 
rella  polyzonias  var.  rohusta)  ]  from  Brown's  Bank,  30  fathoms. 

316.  Capt  Thomas  Goodwin  and  crew,  sch.  Howard.  Two  black 
dog-fish  {Gentroscymnus  coslolepiH)^  chiraaera  {Chimwra  plumbea)^  two  rare 
deep-water  skates  not  yet  identified,  four  long-nosed  eels  (Synapfwbran- 
ehu8  pinnatus)y  a  Baird's  grenadier  {Maerurus  Bairdii)y  blue  hake  {Halo- 
porphyrus  riote),  three  of  Lamarck's  basket-fish  {Astrophyton  Lamarck%i\ 
four  very  rare  ftinged  starfish  {Asterias  siellionura)^  fragments  of 
tree  coral  {Paragorgia  arborea),  large  flowered  sea-feather  ( Virgularin 
grandiffora)^  two  brittle  stars  (Ophiuram),  jointed  bush-coral  {Acandla 
Normani)y  flesh-colored  soft  coral  {Alcyonium  carneum)^  warty  sea-roses 
( Urticina  nodosa)^  red  sea-roses  ( Urticina  crassicamis)^  hair>'  cake-sponge 
( TriclioHtemma  hemi»ph(ericum)y  yellow  cake-sponge,  shells  and  rocks  with 
sponges,  bryozoans,  &c.,  attached;  from  the  Grand  Banks, 200  fathoms. 

317.  Capt.  John  McInniss  and  crew,  sch.  M.  H.  Perkins.  A  long- 
nosed  eel  {8ynapJu)branchus  pinnatus)y  large  flowered  sea-feather  ( Virgu- 
laria  grandiflora)^  great  northern  sea- feather  {Pennatula  horealis)^  jointed 
bush-coral  {Acanella  Norniani)^  sheet  sponge,  sea-anemone,  parasite  of 
halibut  {^gd  psora) ;  from  30  miles  south  of  N.  W.  light  of  Sable  Inland, 
N.  S.,  200  fathoms. 

318.  Daniel  MgEachebn,  sch.  Guy  Cunningham.  Five  specimens 
of  the  large  flowered  sea-feather  {Virgularla  grandiflora)^  two  great 
northern  sea-feathers  {Pennatula  borealis)^  great  club-sponge  (C/a^orAtca 
grandis)^  two  of  Lamarck's  basket-fish  {Astrophyton  Lamarckii),  se^i- 
spider  (Pycnogonum  Kftora/c),  great  northern  spider  crabs  {Chioncccetcs 
opiUo)y  hermit-crabs  {Eupagurus  Kroyerijy grenadier  {Macrurus  Fabricii), 
and  two  slime-eels  {Myxine  glutinosa))  from  lat.  44o  3(>'  N.,  long.  57o  I' 
W.,  200  fathoms. 

319.  Capt,  Peter  Johnson,  sch.  John  Smith.  A  small  lampereel 
{Petromyzon)y  skate  {Raia  radiata)y  and  a  large  bunch  of  gasteropod 
eggs;  from  Brown's  Bank. 

320.  George  W.  Scott,  sch.  H.  A.  Duncan.  Two  grenadiers  (Mac- 
rurus  Pabricii)y  a  large  Norway  haddock  {Sebastes),  blue  hake  {Halopor- 
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phyrm  viola) j  two  slime-eels  {Myxtne  gluiino8a)j  black  do^-fish  {Centroi- 
cyllium  Fabricii),  specimens  of  great  bnsb-coral  (Ptimnoa  reseda),  a  large 
Finmark  seafeatber  {BalHcina Finmarchica)  with  five  sea-anemones  at- 
tacbed,  tbree  basket  star-^b,  compound  ascidian,  sea-corn  (eggs  of 
Buccinum),  and  four  yellow  cake-sponges ;  from  lat.  44^  38'  N.,  long.  57^ 
0'  W.,  200  fatboms. 

321.  Capt.  K.  MoBBisoN  and  crew,  sob.  Laura  Nelson.  A  brittle 
star,  flesb-colored  soft  coral  {Atcyonium  cameum)  and  a  sea  anemone 
( Urticina)'j  i¥om  Banqnereau,  90  to  100  fatboms. 

322.  Capt.  Ghables  Andebson  and  crew,  sob.  Alice  G.  Wonson. 
Five  specimens  of  great  bnsb-coral  {Primnoa  reseda)  and  firagments  of 
tree-coral  (Paragorgia  arhorea),  perforated  cusbion-star  {Tremaster  mirdr 
hUUi) ;  ftom  near  George's  Bank,  100  to  250  fatboms. 

323.  Joseph  Shemelli,  scb.  William  H.  Raymond.  A  number  of 
young  fisb  of  different  species,  small  Crustacea  (^ynidotea  nodulosa),  par- 
asites of  cod  (JEga  psara)y  stemmed  sea-peacb  (Boltenia  BoUeni),  bermit- 
crab,  variegated  serpent  star  {Ophiopholis  aculeaia)j  and  four  large  pec- 
ten  sbells  witb  bydroids  and  barnacles  attached;  from  George's  Bank. 

324.  Capt.  R.  J.  RoPEB,  scb.  Esther  Ward.  A  large  rock  covered 
witb  sbells,  barnacles,  and  bydroids ;  and  a  pecten  shell  covered  witb 
barnacles  and  sponge;  from  Eastern  George's,  48  fathoms. 

325.  Capt.  Andrew  Nelson,  scb.  Carleton.  A  finger-sponge 
(ChaliTia)',  from  Brown's  Bank,  46  fotboms. 

326.  Captain  and  crew,  scb.  Farragnt.  A  large  star-fish  (Hippasteria), 
shells  and  rocks ;  from  Ipswich  Bay,  16  fathoms. 

327.  John  I.  Wilson,  scb.  Polar  Wave,  Captain  Gilpatrick.  Spe- 
cies of  Lycodes  until  recently  known  only  from  the  coast  of  Greenland, 
pug-nosed  eel,  seven  soft  corals  (Alcyonium  eameum),  sea-cauliflower 
{Alcy.onium  multiflorum),  large  fragment  6f  jointed  bush-coral  (Acanella 
Normani),  large  flowered  coral  {Anthomasim  grandiflorus),  warty  bush- 
coral  {Paramurieea  horealie),  four  ruffled  sea-roses  (AoHnemns  riobUis)^ 
three  of  Lamarck's  basket^fish  (Astrophyton  Xamarcfetl),  fringed  star-fish 
(A«fma««teZ?ion«ra),perforated  cu8hion-star(  IVvma^^miraMiw),  sponge 
( Thecoph(yra  ibla),  worms,  and  a  rock ;  from  lat.  44°  32'  N.,  long.  57©  y  W., 
220  fatboms.  Also  a  spiny  sea-feather  {Pennatnla  aculeata)^  two  great 
northern sea-feathers(Pamahfla{K>reaIi9),  and  three  Finmark  sea-feathers 
{Balti^^na  FinmaroMoa) ;  ftom  lat.  43^  8'  N.,  long.  53^  27'  W.,  180 
fathoms. 

328.  Capt.  Thomas  F.  Hodgdon  and  crew,  scb.  Bessie  W.  Somes.  A 
great  northern  sea-feather  {Pennatula  borealis),  and  a  Finmark  sea- 
featber (Balticina  Finmarokiea)  with  a  sea-anemone  ( Urticina)  attached; 
fr*om  the  Grand  Banks. 

329.  Capt.  John  Goitrvillb,  scb.  Bebecca  Bartlott.  A  small  eel- 
pout  (Zoarces  anguiUaris),  two  slime-eels  (Myxine  glutinosa),  and  a  her- 
mi^crab ;  from  the  eastern  part  of  George's  Bank,  46  fathoms. 

330.  Capt.  Charles  V.  Moulton,  scb.  Peter  D.  Smith.    A  lamper- 
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eel  {Petromyzon  inarinus)^  sabelloid  worm,  a  oompoaiKl  ascidiaa,  and 
a  stemmed  sea-peach  (Boltenia  BoUeni)]  from  George's  Bank. 

331.  Capt  Otis  Johnson,  sch.  Helen  M.  Dennis.  A  finger-spainge 
{Chalhia)j  and  a  flesh-colored  soft  coral  {Alcyanium  cameum)j  from 
Brown's  Bank,  46  fathoms. 

332.  Capt.  John  Vibebt  and  crew,  sch.  Argonaut.  Two^speckeof 
nipple-sponge  {Polymastia)^  small  clustered  tube-worm  (I%liffrana  tw- 
pUxa)^  six  specimens  of  sea-corn  (eggs  of  Buccinum)^  three  flesh-colored 
soft  corals  {Alcyonium  cameum)^  great  bush  coral  {Primnoa  reseda)^  and 
flat  sea-urchins;  from  Western  Bank,  30  to  50  fathoms. 

333.  Capt.  Daniel  McKinnon  and  crew,  sch.  Mary  F.  Chiaholm. 
A  new  species  of  star-fish,  long-spined  velvet-star  (Archagter  tenuispmms)^ 
a  green  sea-egg  {Strongylocentrotus  Brohaehxen$i8\  and  slime-eels  {Myx- 
hte  gWUnosa) ;  from  lat  45©  2'  K,  long.  56^  llf '  W.,  130  to  160  fkthoms. 

334.  Georob  K.  Allen,  sch.  (Jewge  P.  Bust.  A  portion  of  the  skull 
of  a  fish  (probably  the  blackfish) ;  from  near  Sable  Island,  N.  S. 

335.  Capt.  Joseph  W.  Collins  and  crew,  sch.  Marion.  Two  large 
blue  hake  {Rahporphyrus  viola) j  four  grenadiers  (Maerurus  J^bHciiX. 
two  long  nosed  eels  (8ynaphobranehu8pinnatvs)j  Norway  hadcloek  {Sekas- 
ie$)y  black  dog -fish  {Centroscyllium  JPofrrtoti),  great  northern  sea-feather 
(Pennatula  borealia)^  sponge,  a  number  of  star-flsh  and  rocks ;  from  the 
Grand  Banks. 

336.  Capt.  D.  E.  Collins  and  crew,  sch.  Gussie  Blaisdell.  Two  sp^ 
cies  of  star-fish  {Hippasteria  phrygiana  and  Solaster  endeoa)^  variegated 
serpent-star  (Opkiopholis  aculeata),  sea-cucumbers  (Thyonidium  elonga- 
tum)j  pale  seaH>range  {Psolus  phcmtapus)^  a  bunch  of  large  gre^i  barna- 
cles {Balanus  Hameri),  stone  barnacles  (Balanus poroatus^  Balanus  crema- 
ttts),  and  bryozoa  {Caberea  ElUsii) ;  from  Western  Bank, 45  to 52  fath<M]i»i^ 

337.  Capt.  John  Q.  Getchell,  sch.  Otis  P.  Lord.  Slimeeel  (Myjrine 
gluU7to6a)^  eggs  of  skate,  small  crabs  (Hyaa)^  shrimp  (Axius  serratu^  Hip- 
polyte  aculeaia)j  sea-cucumbers,  parasites  of  cod  (JEIgapsora)^  yellow  oake- 
sponge,  sea-mouse,  flat  sea-urchins,  shells,  bryozoa  (E9<^MropH8  romxcea\ 
and  hydroids  of  several  species  5  from  Geoi^e's  Bank. 

338.  Capt  D.  C.  Muephy  and  crew,  sch.  Alice  M.  Williams.  A  long- 
nosed  eel  {Synaphobranehus  pinnatus)^  three  new  ruffled  sea-ro^iBs  (Aeti- 
nemus  nobiUs)^  soft  coral  {Aleyonium  cameum)j  sea-cauliflower  {Alc^ 
nium  multiflorum),  yellow  cake-sponge,  shells,  and  the  base  of  a  great 
bushcoral  {Primnoa reseda) ;  from  lat  44o  29'  N.,  long.  57o  9"  W.,  25d 
£athoms. 

339.  Capt.  John  Shehan,  boat  Ida  May.  A  large  lump-fish  {Cydop- 
terns  iMmpns) ;  from  Kettle  Island,  Cape  Ann. 

340.  A.  P.  floLBEOOK,  Swampscott  A  large  sea-cneomber  {Pentada 
frondosa) ;  from  oflT  Cape  Cod. 

341.  Capt  John  Goubville,  sch.  Eebecca  B^tlett  Two  butter-fish 
{Mura^noides)j  a  Liparis  (?),  sea-cucumber,  pale  sea-orange  {Psolns  pkiuh 
tapu8)y  a  bunch  of  stemmed  sea-peaches  {Boltenia  Bolteiii)^  with  by- 
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droids  (Diphasia  roaacea^  Sertularella  trictispidata^  Sertularella  polyzonias 
var.  robustaj  JEtidendrium),  and  bryozoaDS  attached,  and  a  horse  mussel 
{Modiola  modiolus) ;  from  25  miles  E.  S.  E.  of  Sankaty  Head,.Nantn'  ket, 
21  fothoms. 

342.  Capt.  William  Kirby  and  crew,  sch.  William  V.  Hatchings. 
A  large  and  hitherto  unknown  fish  (LopholatiUis  chamceleoniicepa)^  taken 
on  a  codfish  trawl,  in  lat.  40©  K,  long.  7(P  W.,  84  to  110  fathoms. 

343.  Capt.  Bbiggs  Gilpateick  and  crew,  sch.  Herbert  M.  Rogers. 
Long-nosed  eel  {SynaphobranchiLS pinnatus)^  slime-eel  {Myxine  gluUnosa)^ 
twining  serpent-star  (Astrochele  Lymani)^  Lamarck's  basket-fish  {Astro- 
pAy^onXaiwflrc^t'i,  yellow  cake-sponge,  shells,  jointed  bush-coral  {Acanella 
Nor7nani)j  hydroids  {Lafoeay  Sertularella  tricuspidata)^  and  warty  sea- 
rose  ( Urticina  nodosa),  with  eggs  of  an  unknown  fish  attached  j  from 
lat,  440  18'  K,  long.  58©  24'  W.,  150  fathoms. 

344.  Capt.  John  McInniss  and  crew,  sch.  M.  H.  Perkins.  A  sand- 
eel  (Ammodyt€s)j slimeeel  {Myxine glutinosa), sheet  sponge,  two  starfish 
{Hippasteria  and  Ctenodiscus),  two  large  flowered  sea-feathers  ( Virgvlaria 
grandiflvra),  and  a  great  northern  sea-feathei  {Pennatula  borealis). 

345.  Capt.  S.  W.  SitfiTH  and  crew,  sch.  S.  R.  Lane.  Two  species  of  sea- 
feathers  ( Virgularia  grandiflora  and  Balticina  Finniarchica),  sea-spider, 
{Nymphon  Stromii),  warty  sea-rose  {Urticina  nodosa),  worm  (Micrura 
affinis),  yellow-cake  sponge,  variegated  serpent-star  {Ophioplwlis  acu^ 
leaia),  Lamarck's  basket-fish  {Astrophyton  Lamarckii),  sea-cauliflower 
{Alcyonium  multiflorum),  star-fish,  hydroids  {Lafoea,  Clytia),  parasites  of 
halibut  {^ga  psora),  lamp-shell  {Terebratulina  septentrionalis),  and  a 
long-nosed  eel  {Synaplhohranchus  pinnaius). 

346.  Capt.  Chables  Aiojebson  and  crew,  sch.  Alice  G.  Wouson. 
Seven  specimens  of  great  bush-coral  {Primnoa  reseda),  large  branch  of 
tree  coral  {Paragorgia  arborea),  Earll's  many-rayed  star-fish  {Solaster 
EarllH),  and  a  long-nosed  eel  {Synaphobranchus  pinnattLS)',  from  near 
George's  Bank,  250  fathoms. 

347.  Capt.  Thomas  Olsen  and  crew,  sch.  Epes  Tarr.  Two  large  pug- 
nosed  eels,  a  long-nosed  eel  {Synaphobranchus  pinnatus),  jointed  bush- 
coral  {Acanella  Xormani),  great  bush-coral  {Primnoa  reseda),  fragment 
of  tree-coral  {Paragorgia  arbore-a),  Finmark  sea-feather  {Balticina  Fin- 
marehica)  with  warty  sea- rose  ( Urticina  nodosa)  attached,  great  northera 
sea-feathers  {Pennatula  borealis),  spiny  sea-feather  {Pennatula  aculeata), 
three  ruffled  sea-roses  {Aotinernus  nobilis),  Lamarck's  basket-fish  {Astro-: 
phyton  Lamarckii),  parasites  of  halibut,  and  shells  {Buccinum  cyaneum  f) ; 
from  lat.  43©  18'  N.,  long.  60©  24'  W.,  250  fathoms. 

348.  G.  H.  Peocteb,  Gloucester.  A  small  flounder,  with  both  the 
upper  and  lower  sides  nearly  white;  taken  in  Squam  Biver  by  Mr.  Simr 
eon  Merchant. 

349.  Danibl  McEachbbn,  sch.  Guy  Cunningham.  Specimens  of 
sponge  {Tethyaf),  hairy  nipple-sponge  {Polymastia),  soft  comls  {Alcyo- 
nium carneum),  sea-cauliflower  {Alcyonium  multiflm^um),  fringed  stai-fisU 


Digitized  by  VjOOQiC 


816     BEPORT   OF   COMMISSIONER   OP   FISH   AND   FISHERIES.       [30] 

[Asterias  st€Uionura\  variegated  serpent-star  {OphiophoHs  aculeata). 
Goode'a  cup-coral  {FlabeUum  Ooodei)^  green  sea-egga  (Strongyloemtrotus 
BrobachiemU)^  shell  {Anomia  amleata\  lamp-shell  (Terebrahdina  mp- 
tentrionali8)j  yellow  cake-sponge^  worms  (Thelepus  cindnnatusj  Spinn-bii 
lucidu$)y  large  tube-worm  (Protula  media)j  parasites  of  halibut,  stone 
barnacles  (Bo/aniM  por(iatu9)y  large  green  bamade  {BalanuM  Hamen)^ 
and  Gasteropod  eggs. 

350.  Gapt.  Petbe  Hamlin  and  crow,  sch.  Andrew  Leighton.  Speci- 
mens of  the  variegated  serpent-star  {Ophiopholis  aculeata)^  large  flowered 
sea-feathers  ( VirgMlaria  grandiflora)j  great  nortiiem  sea-feathers  {Pern- 
natula  boreaUs)^  jointed  bush-coral  (AeaneUa  Normam),  and  warty  sea- 
rose  ( Urticina  nodosa)'j  fnwn  lat.  44^  N.,  long.  69©  3'  W.,  150  fathoms. 

351.  M,  E.  Perkins,  sch.  Grace  L.  Fears,  Capt  K  GreenleaH  An 
undetermined  star -fish,  three  species  of  starfish  (Asterias  BtelUamura, 
0t€nodi8cus  crigpatm^  and  Hippasteria  phrygiana)^  eighteen  Lamarck's 
basket-fish  (Astrophyton  Lamar okH)^  five  sea-cauliflowers  {Alcyonium  mvZ- 
tifiorum\  six  warty  sea-roses  ( Urtioina  nodosa),  parasites  of  halibut  {^^Sga 
p»ora)y  two  of  Baird's  devil-fishes  {Octopus  Bairdii)^  compound  asddian 
(Lq^tocUnum  alhidum),  small  sea-cucumber  (Thyonidium  Dubemi)^  stem- 
med sea-peaches  (Boltenia  Bolteni),  great  felt-sponge  {PhdkelUat)^  she^ 
sponge,  three  species  of  sea-feathers  ( Virgularia  grandiflaraj  Peim^aUda 
aeuleata^  and  Pennatula  borealis),  tube- worm  ( VermUia  serrula)^  shells 
{Buodnum  cyaneumf)^  rocks  with  bryozoans  attached,  two  slime-eela 
(Myxine  glutinasa),  and  a  rare  spiny  lump-fish  {Ewnicrotremus  «pMO»i») 
taken  from  the  stomach  of  a  cod ;  firom  lat.  44^  17^  K,  long.  58^  lO'  W., 
110  to  120  fathoms. 

352.  Gapt.  George  A.  Johnson  and  crew,  sch.  Augusta  Johnson. 
One  large  black  dogfish  (Centroscymnus  ccdlolepis)^  two-homed  black  dog- 
fish (CentroscyUium  Fabricii)^  four  grenadiers  (Macrurus  Fabricii),  two 
pug-nosed  eels,  long-nosed  eel  {Synaphobranchus  pinnatus)^  three  fHnged 
star-fish  {Asterias  stdlionura),  small  velvet-star  {Ctenddiseus  crispatus)^ 
purple  velvet-star  {Astrogonium  granulare)^  two  spiny  sea-feathers  (Pen- 
natula aou1^ta)y  fragment  of  Finmark  sea-feather  {Balticina  Finmarehiea), 
yellow  cake-sponge,  hairy  cake-si>onge  {Trichostemma  hemigphanrieum)^ 
hairy  nipple  sponge  {Polynuistia),  compound  ascidian  {AmarcBeium  glah- 
rum) J  tube-dwelling  anemones  {Cerianthus  boreaUs)^  jointed  bush-eoral 
{AeaneUa  Normani^  hydroid  {Lafoea)j  Iceland  scallop  {Pectin  Islamdiems)^ 
shell  {Anomia  aculeata)  and  sesk'-potskto  {AseidiamolUs) ;  from  Banqnerean. 

353.  Gapt.  Matthew  Parks  and  crew,  sch.  Davy  Crockett.  Pug- 
nosed  eel,  long-nosed  eel  {Synaphobranohus  pinnatus)jBes^mojiBe  {Aphro- 
dita)j  sea-spider  {Nymphon  Strbmii  f ),  great  north^n  spider-crabs  {Chuh 
ncecetes  opilio)y  salve  bugs,  and  sea-worms  {Nereis  pelagica) ;  firom  lat^ 
440  28'  K,  long.  560  24'  W.  to  69©  6'  W.,  170  to  200  fathoms. 

354.  Gapt.  John  F.  Gbitohett  and  crew,  sch.  Commonwealth  Lai^ 
fiowered  sea-feather  ( Virgularia  grandiflora)^  great  bush-coral  {Primn^a 
reseda),  and  star-fish  {Ctenodisous) ;  from  lat.  44^  26^  N.,  long.  57o  IS'  W., 
150  fathoms. 
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355.  Mr.  Everett  P.  Wonson,  Ea«t  Gloucester.  A  large  flowered 
sea-feather  ( Virgularia  grandiflora). 

356.  Matt.  By  an,  scli,  Seth  Stockbridge.  Seven  sea-anemones  and 
a  great  northern  sea-feather  (Pennatula  borealiH) ;  from  Green  Bank. 

357.  Capt  Augustus  Cunningham,  sch.  C^eo.  A.  Upton.  A  sea- 
mouse  {Aphrodita  aeuleata)  taken  from  the  stomach  of  a  codfish,  off 
Pnbnico,  N.  S. 

358.  Capt  John  Q.  Getohell,  sch.  Otis  P.  Lord.  Lump-fish  {Cy- 
clopterm  IrAmpus),  four-bearded  rocklings  {Enchelyopus  cimhritis)^  young 
dog-fish  (SqiLalMs  acanthia)^  lant  {A7nmodyte8)j  several  species  of  crabs, 
sea-mouse  {Aphrodita)^  shells,  large  .bunches  of  stone  barnacles  {BcUantis 
porcatu8)j  finger-sponges  (Glhalina)^  and  rocks  covered  with  sponges, 
barnacles,  shells,  bryozoans,  and  hydroids;  from  Clark^s  Bank. 

359.  Capt.  Greenwood  and  crew,  sch.  Sultana.  Stemmed  sea- 
peaches  (BoUenia  Bolteni),  great  sea-cucumbers  (Pentacta  frondosa). 
variegated  serpent- star  {Ophiapholis  aculeator),  hermit-crab,  red  spider- 
crab  {Hyas  coarctatu8)j  small  lobster,  soft  coral,  yellow  cake-sponge, 
hydroids  {Diphasia  rosacea^  Sertularella  triempidataj  Sertularia  argentea)^ 
and  brj^ozoa  {Caberea  Ullisiiy  GemeUaria  laricata)',  from  Clark's  Bank, 
80  fathoms. 

360.  Capt  George  H.  Cuetis  and  crew,  sch.  Conductor.  Two  new 
branching  sponges,  great  club-sponge  ( Cladorhiza  grandis),  large  flowered 
sea-feathers  {Virgularia  grandiflara), common  Bevpent-H\BT {Ophiacantha 
hidentata),  sea-anemones,  sea-spiders  [Pycnogonum  Uttorahj  Nymphon)j 
hydroids  (Sertularella polyzonias  var.  robusta)^  and  rocks  with  rare  bryo- 
zoans attached. 

301.  B.  H.  Hurlburt,  sch.  Franklin  S.  Schenck.  A  large  finger- 
sponge  {Chalina)]  from  12  miles  off  Sankaty  Head,  Nantucket,  15 
fathoms. 

362.  Capt.  William  Herrick,  sch.  Augusta  Herrick.  A  mackerel* 
midge  {PhyciSj  sp.);  found  on  the  vessel's  deck,  atler  dressing  mackerel, 
in  lat.  380  13'  N.,  long.  73©  56'  W. 

363.  Capt.  Charles  V.  Moulton,  sch.  Peter  D.  Smith.  Lant  {Am-^ 
modytes)y  black  clams  {Glyoimeris  siliqua)  taken  from  the  stomach  of  cod, 
rare  small  star-fish  {Leptaaierias  Grbnlandica)^  red  spider-crabs  [Hya& 
eoarctatus),  stone  barnacles  (Balanus porcaUis),  and  sponges;  from  West- 
ern George's  Banlv 

364.  John  I.  Wilson,  sch.  Polar  Wave,  Captain  Gilpatrick.  Homed 
black  dog-fish  {GentroscyUium  Fabricii)^  a  small  ground-shark  {Centra- 
scymnns  ccelolepis),  long-nosed  eel  {SynapTiobranchus  pimiatus),  four  speci- 
mens of  bush-corals  {Primnoa  reseda  and  AcaneUa  Normani)^  fragments 
of  tree-coral  {Paragorgia  arhorea)^  a  specimen  of  Acanthogorgia  armata^ 
soft  coral  {Ahyonium  carneum),  sea-cauliflower  {Alcyonium  multiflorum)^ 
a  hydroid  {Cladocarpns),  small  feather-star  {Antedon  Sarsii)^  and  yellow 
cake  sponge;  from  lat.  44o  30'  N.,  long.  57o  8'  W.,  200  fathoms. 

365.  Capt.  Thomas  Goodwin  and  crew,  sch.  Howard.    A  fine  coUec- 
S.  Miss.  50 52 
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tion  of  large  flowered  sea-featliers  ( Virgularia  grandiflora),  inclnding 
fourteen  specimens  of  various  sizes,  two  great  northern  sea-feathers  (Pcii- 
natula  bor€a>li$)j  spiny  sea-feather  {PenneUula  aouleata)^  orsmge  cushion- 
star  {Porania  spinulosa)^  three  other  species  of  star-fish  (Hippasteria^ 
Croasaster  pappo8n$y  and  Astraphyton)^  bryozoa  (Flustra  8eeurifron8)^iA» 
second  specimen  recorded  from  American  waters,  rare  gorgonian  (Awtiuh 
mastust),  yellow  cake-sponge,  rocks  and  shells  covered  with  corallines,  a 
deformed  codfish,  eel  pout  {Zoarces)^  and  a  rock-eel  (Murcenoides)}  mostly 
from  lat.  45o  25'  N.,  long.  57^  ICV  W.,  170  fathoms. 

366.  Capt.  Daniel  MoKinnon  and  crew,  sch.  Mary  F.  Ghisholm. 
GkxKle's  cup-coral  {FlabeUum  Oood€\)^  soft  coral  {AUnyimium  cameum)^ 
sea-cauliflower  (Alcyimium  multiflorum)^  Lamarck's  basket-fish  (Agirth 
phyton  Lamarc1cii)j  compound  ascidian  {Lq^tocUnum  aUndum)^  hairy  cake- 
sponge  {Trichostemnut  hemiiphcericum)^  and  warty  sea-roses  {Urtmna 
nodosa);  from  lat.  44^  6'  K,  long.  o2o  54'  W.,  220  fathoms. 

367.  Mr.  MoCaulby,  sch.  Wachusett,  Capt  John  A.  McCormack. 
Two  species  of  sea-feathers  (Pennatula  borealis  and  Balticina  Finmar- 
ehioa)j  jointed  bush-coral  (Acanella  Normani),  gold-banded  bush-coral 
{Keratoisis  omata)^  large-flowered  coral  (Antliomastus  grandiflarw)^ 
warty  sea-rose  (Urticina  nodosa),  feather-stars  {Antedon  Sarsiifjj  Lam- 
arck's banket-fish  {Astrophyton  Lamarckii),  6-armed  serpent-star  {Opki- 
acantha  anomala)j  twining  serpent-star  (Astrochele  Lymani),  and  varie- 
gated serpent-star  {Ophiopholis  aculeata).  Also  sea-cucumbers,  sciUy- 
stemmed  barnacle  (Scalpellum  Strcemii), tabe-wormH  {VermUia  «emc^ 
Spirorbis),  scaly  worm  {Eunoaspinulosa),  green  sea-egg  (StrongylooenirotMs 
Drobachiensis),  shells  {Neptunea  despecta^  Buccinum  cyaneum)^  clear  scsl- 
lop  (Peoten  Tifreus)^  lamp-shell  {Terebratulina  septentrionalis)^  two  long- 
nosed  eels  {Synaphobranchus  pinnatt^)j  and  slime  eel  (Myxine  gluHnasa). 

368.  Capt.  Joseph  W.  Collins  and  crew,  sch.  Marion.  The  skin  and 
eggs  of  an  enormous  ground-shark,  weighing  over  2,000  pounds,  and 
having  a  total  length  of  15  feet.  Also  a  long-nosed  eel  {8ynap?iobraMchmi 
pinnattis)j  eel-pout  (Zoarcea  anguiHaris)^  ^oft-comly  star-fish  {CtenodUcus) 
and  shells ;  from  Banquereau,  190  fathoms. 

369.  Capt.  William  Kibby,  sch.  William  V.  Hutchings.  Two  spedes 
of  star-fish  (Crossaster  papposm  and  Solaster  endeca)^  rare  sea-cacumber, 
pale  sea-orange  (Psolus  phantapus),  stone  barnacles  {Balanus  porcatM$)j 
large  green  barnacle  {Balanus  Hameri)^  yellow  cake-si>onge^  and  a  gbost- 
fish  (Gryptamnthodes)]  from  lat.  41^  35'  K,  long.  69^  6'  W.,  80  fathoms. 

370.  Capt.  Charles  Anderson  and  crew,  sch.  Alice  G.  Wonson. 
Six  specimens  of  great  bush-coral  {Primnoa  reseda)^  with  Lamarck^s 
basket-fish  (A^^rop^tonZamarc^ti)  attached,  three  basket-star-fish,  large 
green  barnacles  {Balanus  Hameri)^  and  shells  {Anomia  aculeata)'^  from 
near  George^s  Bank.' 

371.  E.  F.  HoYT,  Gloucester.  A  small  sea-bass  {Centropristis)  taken 
in  Wonson  &  Atwood's  weir,  ofi'Norman's  Woe.  This  is  the  first  recorded 
instance  of  its  capture  since  1866.    Also  great  felt-sponge  {PluxkelUat)- 
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372.  Capt.  D.  C.  Murphy  and  crew,  sch.  Alice  M.  Williams.  Speci- 
mens of  Hyatt's  bob-tailed  squid  (Rossia  Hyatti),  Baiid's  devil-fish 
{Octopus  Bairdii),  a  small  specimen  of  cod,  small  Crustacea  {Caprella^ 
A8taoHla)y  hydroids  {Cludocarpus  Lafoea)^  warty  sea-rose  {Urticina 
nodosa)^  shells  (Buodnum  cyaneum)^  and  scaly-stemmed  barnacle  {SoaU 
pellum  istrcemii)'y  from  off  Miquelon  Islands,  7  fathoms. 

373.  Capt.  Sewell  W.  Smith  and  crew,  sch.  S.  R.  Lane.  Two  large 
Lamarck's  basket-fishes  (Astrophyton  Lamarckii)yCommon  star-fish  \Cro8* 
saster  papposus)j  variegated  serpent-stars  (Ophiapholu  aculeata),  common 
serpent-star  {Ophiacantka  bidentata)^  one-sided  star-fish  {Stephanasterias 
albula)j  a  sea-spider  {Nymphan)^  specimens  of  Alcyonitim  cameum^  and 
hydroids  (Lafoea) ;  from  off  the  western  coast  of  JS^ewfonndland,  lat  49^ 
20^  to  3(K  K,  long.  68o  W  W. 

374.  Capt  John  McInniss  and  crew,  sch.  M.  H.  Perkins.  Two  spe- 
cies of  star-fish  {Hippasteria  phrygiana'  and  Asterias  stellionura),  and  two 
hairy  cake-sponges  (Trick4>8t€mfna  hemisphwricuni))  irom  8  miles  S.  S. 
W.  of  Eamea  Island,  Newfoundland,  150  fathoms. 

375.  Capt.  BRiaas  Gilpatrick  and  crew,  sch.  Herbert  M.  Eogers. 
A  specimen  of  the  lancet-mouth  (Alepidosaurm)*,  taken  with  a  gaff 
while  swimming  at  the  surface,  lat.  44^  30^  N.,  long.  57<^  13'  W, 

376.  Capt.  Charles  V.  Moulton,  sch.  Peter  D.  Smith.  A  sea-robin 
{Prionotu8)y  young  dog-fish  {Squalus  acanthius)^  worms  {Thelepm  cin- 
einnatusy  Spirorbis  lucidtis)j  hydroids  (Diphasia  fallax)^  and  bryozoa 
(Oemellaria  loricataj  Cellularia  ternata  var.  gracilis)]  from  Clark's  Bank, 
80  fathoms. 

377.  Wm.  E.  Perkins,  sch.  Grace  L.  Fears,  Capt  !N.  Greenleaf. 
Fringed  starfish  {AatericLs  sielliomira),  cup  sponges  (Isodictya),  warty 
sea  roses  {Urticina  nodosa)^  stemmed  sea-peaches  {Boltenia  Bolteni)^  soft 
corals  {AJcyonium  carft€Ufn)j  sea-cauliflower  {Alcyonium  multiflorum)^  La- 
marck's basket-fish  (Astrophyton  Lamarcku)^  and  variegated  seri>ent-8tar 
(Ophiopholis  €umleata)'y  from  30  miles  off  Eamea  Island,  Newfoundland. 

378.  Capt.  John  Q.  Getchell,  sch.  Otis  P.  Lord.  A  small  squid, 
shrimps,  sea-anemones,  hydroids,  crabs,  and  finger-sponge ;  from  George's 
Bank. 

379.  Nathaniel  D.  Crooks,  sch.  Helen  M.  Dennis.  Eggs  of  an  un- 
determined moUusk;  from  the  northwest  part  of  George's  Bank,  103 
fathoms. 

380.  Charles  Buckley,  sch.  William  A.  Pew.  Two  bunches  of 
hydroids,  pectens,  and  rocks  covered  with  shells,  hydroids,  and  bryo- 
zoans;  from  George's  Bank. 

381.  Capt.  Benjamin  Johnson,  sch.  Alaska.  Two  sea-mice  {Aphro- 
dita  aculeata)y  taken  from  the  stomach  of  a  codfish;  from  George's  Bank. 

382.  Capt.  Thomas  Olsen  and  crew,  sch.  Epes  Tarr.  A  large  speci- 
men of  a  new  species  of  perforated  cushion-star  {Tremaster  mirabiUH)y 
belonging  also  to  a  new  genus,  and  specimens  of  bydroids  {Cladooarptis 
cornutu8)'y  taken  in  lat.  47o  6'  N.,  long.  58o  15'  W.,  150  fathoms. 
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383.  Capt.  Thomas  Murphy  and  crew,  sch.  William  H.  Oakes.  A 
slime-eel  {Myxine  glutinosa),  Lamarck'b  basket-flsh  {Astrophyton  La- 
marckii)j  Fininark  sea-feather  {Balticina  Finmarehica)j  eight  specimens 
of  the  great  bush-coral  (Primnoa  reseda)^  scaly  stemmed  barnacles 
{Scalpellum  8tr(emn),aud  a  warty  sea-rose  {Urticina  nodosa)}  from  Ban- 
quereau,  150  fathoms. 

384.  Capt.  William  Thompson  and  crew,  sch.  Magic.  Thirteen  speci- 
mens of  capelin  {Mallotus  villosus)]  from  the  south  shore  of  IS^ewfound- 
huid.  Also  a  plumed  sea-feather  ( Virgularia  grandiflora)^  a  jointed  bnsh- 
eoral  {Aoanella  Kormani)^  sea-corn,  and  a  large  pug-nosed  eel;  from  Ban- 
quereau. 

38o.  Daniel  McE  aohebn,  sch.  Rutherford  B.  Hayes.  A  small  flying- 
fish  (Exoccetus). 

386.  Capt.  John  Gorman  and  crew,  sch.  George  S.  Bontwell.  A 
spotted  turbot  {Laphopsetta  nuumlata)^  bill-fish  {Scomheresox)^  small  sea- 
raven  (HemiU'ipt^vs)j  hermit-crab  {Eupagums  hernhardus),  shells  {Lu- 
natia  herosj  Crepidula  pluna)^  and  a  large  sea-mouse  (ApkrodUa)}  from 
Western  Bank. 

387.  Capt.  John  Critchbtt  and  crew,  sch.  Commonwealth.  Two 
great  spiny  spider-crabs  {Lithodes  niaia)y  and  two  rare  deep-wat«r  star- 
fiHbes  ;  from  lat.  47^  7'  K,  long.  58^  15'  W.,  150  fathoms. 

388.  Capt.  Michael  Wells  and  crew,  sch.  Water  Spirit.  A  purple, 
many-rayed  star-fish  (Solasterendeca)^  and  aseaspider  (Kymphon  Stromii) ; 
from  Western  Bank. 

389.  Capt.  Andrew  I^elson,  sch.  Carleton.  Eock,  with  barnacles 
and  bryozoans  attached ;  from  George's  Bank. 

300.  Capt  Joseph  W.  Collins  and  crew,  sch.  Marion.  A  fourteen- 
pound  Norway  haddock  {Sebastes)^  chimaera  {Chimcera  plumbea)^  long- 
nosed  eel  {SgTtaphohranchus  pinnatns),  two  star-fishes  (Hippasteria  and 
an  undetermined  species),  rare  gorgonian  coral  {Paramurieea  borealU)^ 
ruffled  sea-rose  (Actinemus  nobilis)^  several  sponges,  Afcyonium,  and 
Astrophyton ;  from  Banquereau. 

391.  Capt.  Daniel  McKinnon  and  crew,  sch.  Mary  F.  Chisbolm.  A 
great  scarlet  cushion-star  (Hippasteria  phrygiana)^  and  a  .yellow  cake- 
8i)onge ;  from  Banquereau. 

392.  Capt.  Charles  Anderson  and  crew,  sch.  Alice  G.  Wonson. 
Eight  specimens  of  great  bush-coral  {Primnoa  reseda)^  jointed  bush- 
coral  {Acanella  Kormani)j  large  green  barnacle  (Balanus  flamert),  scaly 
stemmed  barnacle  (Scalpellum  Stroemi)^  tube- worm  (VermUia  serrula), 
G-armed  serpent-star  (Opkiacantha  anomala),  common  serpent-star 
(Ophiaeantlia  bidentata),  and  a  piece  of  coarse  granite;  from  east  of 
George's  Bank,  250  fathoms. 

393.  Capt.  Thomas  Goodwin  and  crew,  sch.  Howard.  Three  species 
of  star-fish  (Asteri^is  stellionura^  Solaster  endeca^  and  Crossast^papposvs)^ 
brittle  star  (Ophiuran)^  warty  sea-rose  (UrUcina  nodosa) j  sea-mouse 
{Aphrodita  aculeata),  and  the  pens  of  several  squids;  from  10  to  15  miles 
oft-  N.  W.  light,  Sable  Island,  N.  S. 

Digitized  by  VjOOQlC 


[35]  COLLECTIONS  MADE   BY   FISHING  VESSELS.  821 

394.  George  Fbiend,  Gloucester.  Two  split  and  dried  specimens  of 
the  tile-fish  (Lopholatilm  cMmceleonticeps) ;  brought  in  by  Captain  Kirby. 

395.  Albert  Douglas,  East  Gloucester.  A  web-tlngered  sea-robin 
{Prionotus  carolinus) ;  taken  in  his  fish- weir  at  Norman's  Woe,  July  19, 
This  is  the  first  recorded  instance  of  its  capture  near  Gloucester. 

396.  William  Pebples,  sch.  Addison  Cientre.  A  large  rock,  with 
biyozoans  attached;  from  lat.  430  3(y  N.,  long.  59©  o(K  W. ;  250  fathoms. 

397.  Jeffreys  J.  Lavender,  sch.  Addison  Centre.  A  fine  specimen 
of  spiny  bush-coral  (Acanthogorgia  armata) ;  from  lat.  43°  30'  N.,  long, 
590  50^  W.,  250  fathoms. 

398.  Capt.  John  Gourvillb  and  crew,  sch.  Rebecca  Bartlett.  Three 
specimens  of  a  wolf-fish  (Anarrhiohas  Inpus)^  a  rare  holothurian,  and  a 
pale  sea-orange  (Paolus  phantapus);  from  lat.  42^  50'  N.,  long.  65^  50' 
W.,  85  fathoms. 

399.  Wm.  E.  Perkins,  sch.  Grace  L.  Fears,  Captain  Greenleaf.  A 
Baird's  grenadier  {Macrurus  Bairdii),  taken  from  the  stomach  of  a  hali- 
but; a  jointed  bush-coral  {Acanella  Nortnani),  with  barnacles  {Scalpellum 
Stromii)  attached,  great  bush-coral  {Primnoa  reseda),  an  undetermined 
hydroid,  and  sponges  5  from  lat.  44©  25'  N.,  long.  67o  20'  W.,  200  fathoms- 

400.  George  Brown,  Gloucester.  A  spotted  flounder  (Lophopsetta 
maculata)j  and  a  small  crab  {Hyas  coarctatus)',  from  Gloucester  Harbor. 

401.  Capt.  Sewell  Smith,  sch.  S.  R.  Lane,  Specimens  of  a  red 
spider-crab  {Hyas  aranem)  and  two  capelin  (Mallotus  villams)',  from 
Boone  Bay,  Newfoundland. 

402.  Capt.  McCoRMACK  and  crew,  sch.  Wachusett.  A  fine  specimen 
of  the  gold-banded  bush-coral  {Keratoisis  ornata),  large-flowered  bush- 
coral  (AnthotheUi  grandiflora)j\s>rge'fiov^eTed  sponge  coTBl(Anth(ymastm 
grandifloru9)^  great  northern  sea-feathers  (Pennatula  borealis),  Fin- 
mark  sea-feathers  {Balticina  Finmarckica)^  flesh-colored  soft  coral  (Al- 
cyanium  cameum)^  sea-cauliflower  {Alq/onivm  multiflorum)^  great  club- 
sponge  (Cladarhiza  grandis)j  red  sea-rose  (Urticina  crassicornis)^  warty 
sea-rose  (Urticina  ftodosa)^  Goode^s  cup-coral  (Flabellum  Ooodei)^  Ice- 
land scallop  {Peeten  Islandicus).^  tube  of  an  unknown  worm,  a  long- 
nosed  eel  (Synapkobranchus  pinnatus),  and  spiral  egg-cases;  from  lat. 
430  17'  K,  long.  6O0  68'  W.,  180  fathoms. 

403.  Capt  William  H.  Greenleaf,  sch.  Chester  R.  Lawrence.  Jaw 
of  a  porpoise  caught  on  the  passage  from  Gloucester  to  Banquereau. 

404.  Capt.  G.  H.  Curtis  and  crew,  sch.  Conductor.  Specimens  of 
jointed  bush-coral  (AcaneZto  ^omiant),  arm  of  star-fish  {Crossaster  pap- 
poms),  small  sea-feathers,  tube  of  unknown  worm,  Aleyonium,B,^ne  speci. 
men  of  the  gold-banded  bush-coral  {Keratoisis  ornata),  large-flowered 
sponge-coral  (Anthomastus  grandiflonis),  and  some  rocks  from  the  bot- 
tom; lat.  440  10' N.,  long.  58°  W.,  300fiathoms.  Also  a  brook-trout 
(Salvelinus  fontinalis)  from  Newfoundland,  and  a  Scopelus  washed  aboard 
on  the  passage. 

405.  Simon  Boudrot,  sch.  Rebecca  Bartlett.    (Through  Capt.  John 
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Gourville.)  A  specimen  of  Chdlina^  with  TerebraPuUna  attached,  firom 
35  miles  southeast  by  south  of  Cape  Sable,  lat.  43^  5'  KT.,  long.  65^  W 
W.,  8o  fathoms. 

406.  From  unknown  source.  A  rock-eel  {Murasnaides  gunellus),  6| 
inches  long,  caught  at  Fort  Wharf,  Gloucester. 

407.  Capt*  William  Dbmsey,  sch.  Clara  F.  Friend.  Nine  fresh 
specimens  of  the  tile-fish  (Lapholatihts  ckamwleantieepH);  from  50  miles 
south  by  east  of  ifo  Man's  Land,  lat.  40°  lO'  N.,  long.  70°  oo'  W.,  75 
fathoms.  This  is  only  the  second  time  this  species  of  fish  has  been 
brought  to  Gloucester.  The  only  preserved  specimen  known  is  in  the  U. 
8.  National  Museum.  Captain  Demsey  has  furnished  interesting  par- 
ticulars concerning  its  structure. 

408.  Capt  William  H.  Kibby,  sch.  William  V.  Hutchings.  Clusters 
of  ascidians  with  eggs  of  Buccinum  attached,  Greenland  basket-fish 
(Astrophyton  euonemia)^  rosy,  many  rayed  star  (Crossagter  papponut)^ 
Sars's  serpent-stars  ( Ophioglypha  Sarsii)^  sea-anemones,  green  sea-eggs 
{Strongylocentrotm  Drobdchiemis),  sea-corn  {Buccinum  eggs),  holothoriaii, 
shells  with  stone  barnacles  {Balamis  crenatus)  and  fieshcolored  soft  coral 
(Alcyonium  cammim)  attached,  bryozoans,  sea-mouse  {AphrocUta)  G  inches 
long,  eel-pout  or  mutton-fish  {Zoarces  anguilUtriH)j  and  a  rare  blue  sliark 
{Prionodon  glaucus)\  from  lat.  44o  28'  N.,  long.  69^  to  59^  2^  W.,  50 
fathoms. 

409.  Capt.  Edward  Tbevoy,  sch,  Procter  Brothers.  A  very  large 
long-nosed  eel  {Synaphobranchus  pinnatus)^  three  young  pug-nosed  eels 
(Simenchelys  parasiticus)^  a  lamprey  {Petromyzon)j  a  scaly  worm,  and  a 
crustacean  (Munna  Fabricii)j  crab  {Oeryon  quinquedens)}  from  about  lat 
430  20^  N.,  long.  590  SO'  W.,  200  fathoms. 

410.  Capt.  Geo.  A.  Johnson  and  crew,  sch.  Augusta  H.  Johnson. 
A  fine  specimen  of  the  spiny  bush-coral  (Acanthogorgia  armata)  with 
mollusk  and  skate  eggs  attached,  jointed  bnshcoral  {AoaneUa  Normamy, 
great  northern  sea-feather  (Pennatula  borealis)^  spiny  sea-feather  (Pen- 
natula  aculeata\  large  flowered  sta^feather  {Virgularia  grandifloral, 
rare  star- fish,  great  club-sponge  {Cladorhiza  grandvt)^  a  large  grenadiec 
{Macrurus  Fdbrieii)^  a  large  Norway  haddock  (Sebastes  Dtortntc^),  blue 
hake  (ffaloporphyrus  viola)^  long-nosed  eel  (SynaphobrancJius  pinnatug)^ 
pug-nosed  eel  (Simenchelys  para>situms)y  and  a  chima&ra  (Ckimofra  pimm- 
bea)'y  from  Western  Bank,  lat.  43©  15'  K.,  long.  60^  20^  W.,  200  fathoms. 

411.  Albert  Douolass,  Gloucester.  A  large  torpedo  or  cramp-fish 
(Torpedo  oocidentalis),  caught  in  a  trap  at  Kettle  Island,  Cax>e  Ann. 

412.  Capt.  K.  Morrison,  sch.  Laura  Nelson.  A  species  of  Fusms 
with  warty  sea-rose.  ( Urticina  nodosa)  attached,  isopod  {Idotea)^  deep-sea 
shrimp,  worm  {Spirorbis)^  a  fine  specimen  of  Finmark  sea-feather  {BaUi- 
oina  Finmarchica)^  large-flowered  sponge  coral  (Anthamastus  grandi- 
/lorvs)y  and  shells  {K^twiea  8pitzbergensis)'f  from  lat.  44^  04'  N.,  long. 
500  06/  W.,  300  fathoms. 

413.  Wm.  Colby,  East  Gloucester.    Two  fresh  specimens  of  Norway 


Digitized  by  VjOOQlC 


[37]  COLLECTIONS  MADE   BY   FISHING   VESSELS.  823 

haddock  {Sehastea),  from  3J  miles  soutlieast  of  Eastern  Point,  Cape  Ann. 

414.  Capt.  Amos  N.  Ra.cliff,  scli.  Fleetwing.  A  rare  sucking-fish 
{Remoropsvi  branchypiera),  taken  from  a  sword-fish  about  15  miles  south- 
east of  Matinicus  liock,  coast  of  Maine. 

415.  Capt.  Wm.  McDonald,  sch.  N.  H.  Phillips.  Specimens  of  jointed 
bush-coral  {Acanella  ^or/want),  taree-coral  {Paragorgia  arhorea)^  Earll's 
many  rayed  star-fish  {Soldster  Earllii)j  basket  star-fish  {A8trophyi<m)j 
Iceland  scallops  {P€ctenl8landi€Us)jgTe&t  northern  sesk'fesither(Pennatula 
harealis),  and  a  skate's  egg  with  small  barnacles  attached;  from  lat.  44^ 
4'  N.,  long.  590  6'  W.,  300  fathoms. 

416.  Charles  Rucbxey,  sch.  H.  A.  Duncan.  Specimens  of  flesh- 
colored  soft  coral  {Alcyonium  oameum),  sea-cauliflower  {Alet/onium  multi- 
ilorum)j  Mga  psora  (parasitic  on  the  halibut),  stout  devil-fish  (Octoptis 
obestis)  from  stomach  of  halibut,  small  Crustacea  ( Caprella,  Asselodes  alta)^ 
warty  sea-roses  ( Urticina  nodosa),  sea-feather  (Pennatula  aculeata  and 
Baltidna  FmmarcMca)^  one-sided  starfish  (Stephanasterias  albula),  La- 
marck's basket-fish  {Astrophyton  LamarcJcii),  variegated  serpent^st^r 
{Ophiopholis  aculeaia),  spiny  serpent-star  {Ophiacaniha  specfabilisf), com- 
mon serpent-star  {Ophia^antha  bidentata),  sponges,  jointed  bush-coral 
(Acanella  Nortnani),  tree-coral  {Paragorgia  arborea),  perforated  rocks,  a 
quantity  of  oil  made  from  the  livers  of  Greenlimd  dog-fish  ( GentroscylUum 
Fabricii),  Norway  haddock  (Sebastes  marimts)  taken  from  a  haUbut's 
stomach,  and  two  specimens  of  a  Greenland  grenadier  (Coryphwnoides 
Stromii)  not  hitherto  discovered  in  American  waters.  This  collection  is 
from  36  miles  east  of  the  northeast  light  of  Sable  Island,  160  to  300 
fathoms. 

417.  Capt.  Thomas  Olsen,  sch.  Epes  Tarr.  Sea-fieathers  (Baltidna 
Finmarchica  and  Pennatula  borealis),  warty  sea-rose  ( Urticina  7wdosa)j 
large-flowered  sponge-coral  (Anthomastus  grandiflorus),  and  an  undeter- 
mined polyp;  from  lat.  43^  20'  K.,  long.  60°  W.,  220  fathoms. 

418.  Capt  James  Nickebson,  sch.  Bellerophon.  Specimens  of  com- 
mon basket-fish  (Astrophyton  Agassizii),  Jjamarck's  basket-fish  (Astro- 
phyton Lamarcldi),  sea-corn  (Buccinum  eggs),  ruffled  sea-rose  (Actinemus 
nobilis)j  warty  sea-rose  ( Urticina  nodosa)^  flesh-colored  soft  coral  (Al- 
cyonium cameum)y  sea-pen  (Pennatula)^  brittle  stars  (Ophioglypha),  unde- 
termined coral,  gold-banded  bush-coral  (Keratoisis  omata),  jointed  bush- 
coral  (Acanella  Normani\  large-flowered  bush-ooral  (Anthoihela  grandi- 
flora),  and  blue  hake  (Haloporph/yrus  viola)]  from  lat.  44^  13'  N.,  long. 
580  2'  W.,  175  fathoms. 

419.  Samuel  McQuin  and  Charles  GBBBiNa,  East  Gloucester. 
A  French  "  bill-fish  ^  (Scombresox  saurus)  that  leaped  into  the  dory  while 
they  were  rowing  in  Gloucester  Harbor. 

420.  Capt.  Melvin  Gilpatbick,  sch.  Polar  Wave.  Sea-feathers  (Pen- 
natula borealis  and  Baltidna  Finmarchica),  Gorgonian  or  bush-corals 
(Acanella  Normani  and  Paramuricea  borealis),  warty  sea-rose  (Urtid^m 
nodosa),  a  branching  sponge,  tubes  of  an  unknown  worm,  and  two  speci- 
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mens  of  the  pag-nosed  eel  (Simenchelys  parcisiticus) ;  firom  lat.  43^  27'  S^ 
long.  60O  W.,  150  fathoma. 

421.  Capt.  John  F.  Critohett  and  crew,  sch.  Commonwealth.  A 
Baird's  devil-flsh  {Octopus  Bairdii),  fine  specimens  of  Lamarck's  basket- 
fish  (Astrophyton  LamarclHi)y  brittle  star-fish  (Ophioglypha)^  tree-coral 
(Paragorgia  arborea)^  one  with  Astrophyton  attached,  great  northern 
sea-feather  {Pennatula  borealis),  and  an  undetermined  hydroid ;  from  the 
eastern  part  of  Banquereaa,  300  fathoms. 

422.  Charles  H.  Martin,  East  Gloucester.  Two  black  rudder-fish 
(Palinurichthys perciformis)  and  a  hake  {Phycis  tenuis) ;  caught  on  a  hook 
with  clam  bait  at  Parson's  wharf,  East  Gloucester. 

423.  Frank  Maker,  East  Gloucester.  A  young  bonito  (Sarda 
pelamya)]  taken  in  a  weir  at  East  Gloucester. 

424.  Frank  Maker,  East  Gloucester.  Specimens  of  '* monk- fish" 
(Lophius  piscatorius),  ''dollar-fish"  (Poronotus  triacanlhus)^  smd  cod 
{Oadus  morrhua)^  caught  in  his  weir.  The  other  species  taken  in  the 
same  haul  were  as  follows:  Pomolohus  cestivaliSy  Pomolobus  vemalis^ 
Pollachius  carbonarius,  Cottus  octodecimpsinostiSj  Tautogolabrus  adspersus^ 
Scomber  scombruSj  and  Pleuronectes  americanus, 

425.  Capt.  8.  J.  M^lRTIN,  East  Gloucester.  Tinker  mackerel  {Scomber 
scombrus)j  3^  to  4^  inches  long;  caught  with  a  dip-net  in  Gloucester  Har- 
bor, August  8. 

426.  Capt.  Jos.  W.  Collins  and  crew,  sch.  Marion.  Several  speci- 
mens of  flesh-colored  soft  corals  {Alcyonium  cameum)y  sea-caulifiow^ 
{Alcyonium  multiflorum)^  gorgonian  or  bush-corals  {AcaneUa  Normani 
and  Keratoisis  omata)^  large  flowered  sponge-coral  {Anthomastus  grandi- 
florus)y  Finmark  sea-feather  {Balticina  Finmarchica),  sponges,  ascidians, 
long- rayed  velvet-star  {Archaster  Aiu^romeda),  compound  ascidian  {Lep- 
toclinum  albidum)^  tube-dwelling  sea-anemone  {Cerianthus  borealis)^  warty 
sea-rose  ( Urticina  nodosa)^  brittle  stars  {Ophioglypha)^  Goode's  cup-coral 
(Flahellutn  Ooodei)y  large  scaly  stemmed  barnacle  {Scalpellum)^  lamp- 
shell  ( Terebratulina  septentrionalis),  eggs  of  a  skate  (supposed  to  be  Rata 
granulata)y  and  a  pug-nose  eel  {Simenchelys  parasiticus) ;  from  lat.  44° 
15'  N.,  long.  580  3'  W.,  250-300  fathoms.  Also,  a  perfect  specimen  of 
the  lancet-mouth  {Alepidosaurus  ferox) ;  from  lat.  42<^  48^  N.,  long.  63° 
W.  130  fathoms. 

427.  John  Shean,  Gloucester.  Specimen  of  the  sea-mouse  {Aphro- 
dita  aculeata);  caught  4  miles  south  of  Eastern  Point,  Cape  Ann,  on  a 
trawl. 

428.  Capt.  J.  McDonald,  sch.  Magic.  A  specimen  of  flesh-eolored 
soft  coral  (Alcyonium  carneum),  sea-cauliflower  {Alcyonium  muUiflorum)j 
and  a  Finmark  sea-feather  {Balticina  Finmarchica) ;  from  lat  42^  45^  N., 
long.  50O  25'  W.,  160  fathoms. 

429.  Capt.  Jos.  W.  Collins  and  crew,  sch.  Marion.  Fresh  speci- 
mens of  black  dogfish  {Centroscymnus  ccelolepis)^  chimaera  {Chimcera 
plumbea)j  and  Canada  turbot  (Platysmnatichthys  hippoglossoides)]  from 
lat.  440  15'  N.,  long.  580  52'  W.,  250-300  fathoms. 
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430.  Henby  Colby,  East  Gloucester.  A  living  specimen  of  the  web- 
fingered  sea-robin  {Prionotus  carolinus) ;  caught  in  a  mackerel  gill-net 
in  Gloucester  Harbor. 

431.  John  Shean,  Gloucester.  A  specimen  of  leaf-sponge  taken  on 
a  trawl,  3^  miles  southeast  of  Eastern  Point,  Cape  Ann,  in  about  24 
fathoms. 

432.  Capt.  Benjamin  Johnson,  sch.  Alaska.  Two  star-llshes,  a  scaly 
worm,  a  halibut  parasite  ( JE^a  psora)^  a  rock-eel  {Mur(enoides)j  and  a 
blenny  (Eumesogrammvs  sp.) ;  from  Brown's  Bank,  37  fathoms. 

433.  Capt.  Jerome  McDonald,  sch.  G.  P.  Whitman.  Hermit- 
crabs  {Eupaguriis  Krceyeri)^  a  large  scaly  worm  {Nephthysparadoxa  !),  sand- 
launce  (Ammodytes  dubius)^  and  an  undetermined  species  of  fish  ]  from 
lat.  430  30/  N.,  long.  60o  25'  W.,  50  fathoms. 

434.  Capt.  John  McKinnon  and  crew,  sch.  Rutherford  B.  Hayes. 
Common  basket  starfish  [AHtrophyton  Agassizii)^  common  star-fishes 
{CrossasterpapposuSj  Solaster  endecay  Ctenodiscus  erispatusj  and  Asteria^), 
variegated  serpent-star  (OphiopJu>lis  aculeata))  warty  sea-rose  {Urticina 
nodosa)^  holothurian,  Iceland  scallops  (Pecten  Islandicus),  eggs  of  Buc- 
cinum,  large  shells  (Keptunea  decemcofttatay  Modiolor  modiolus),  green  sea- 
eggs  {Sirongylocentrotm  Drobachiensis),  parasites  from  the  common  flat- 
fish and  other  species,  large  green  barnacle  (Balanus  Samcri),  a  small 
sea-pen  {Pennatuln)^  a  rock-crab  (Canoertrrora^tw),  tube-worm  (Vermilia 
serrula)  embryonic  <* monk-fish^  (LopMus  piscaiorius),  and  a  flatfish 
(Pleuronecfes  americantis);  from  the  western  part  of  Western  Bank. 

435.  Capt.  Sewell  W.  Smith  and  crew,  sch.  S.  R.  Lane.  Jointed 
bush-coral  (Acanclla  Normani),  with  variegated  serpent-star  (OpAiopfto/w 
aculeata)y  clear  scallops  {Pecten  vitreus),  shells  (Anomia  aculeata)  and  rare 
scaly  stemmed  barnacles  {Scalpellum  StrctmU)  attached,  ^^ga  psoraj 
parasitic  on  halibut,  large  sea-anemones,  small  velvet-star  {Ctenodiscus 
crispatus),  Greenland  basket-fish  (Astrophyton  eucnemi8)j  Lamarck^s 
basket-fish  {Astrophyton  Lamarchii)j  scaly  worm,  sea-feathers  (Balticina 
Finmarchicay  Pennatula  borealiSy  and  Pennatula  a^uleata)y  a  lamprey  eel 
{Petromyzon)y  long-nose  eel  {Synaphobranchtis  pinnatu8)y  and  a  black 
dogfish  {Centroseymnus  ccelol^s)  j  from  lat.  430  26^  N.,  long.  &P  W.,  180 
fathoms. 

436.  Capt.  Peter  Hamt.in  and  crew,  sch.  Andrew  Leighton.  A  ruf- 
fied  sea-rose  {Actinernus  nohilis)y  two  specimens  of  Acanthogorgia 
armatay  a  long-nosed-eel  {Synaphdbranclius  pinnatu8)y  and  two  fresh  chim- 
fieras  (Chimwraplumbea) ;  from  lat.  44^  K,  long. 58^ 30'  W.,  160  fathoms. 

437.  Mr.  William  M.  Gaffney,  Gloucester  (through  Capt^  Jos.  W. 
Collins).  A  large  crayfish,  from  the  New  England  coast;  exact  locality 
unknown. 

438.  Capt.  Benjamin  Johnson,  sch.  Alaska.  A  fine  specimen  of 
Chalina;  from  Brown's  Bank,  57  fathoms. 

439.  Capt.  Sa>iuelPeeples,  sch.  Addison  Centre.  Bryozoana,  branch- 
ing spqpge,  jointed  bush-coral  {Aeanella  Normani)j  large  flowered  sponge- 
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coral  {Antlionuistus  grandiflorus)^  gold-bauded  bush-coral  {Keraiams 
omata),  flesh-colored  soft  coral  {Aleyonium  eameum)^  long-rajed  velvet- 
star  (Archaster  Andromeda\  Lamarck's  basket-fish  {Astrophyion  La- 
ffwrcMi),  sea-cauliflower  {Aleyonium  multiflorum)^  brittle  stars  {Opkia- 
glypha)j  sea-corn  {Bucdnum  eggs)^  ascidians,  png-uose  eels  {Shnenchdyi 
parasiticus),  and  a  Greenland  flsh  (Stomias  ferox)  not  hitherto  ts^ea  on 
our  coast;  from  lat.  44^  12'  N.,  long.  58^  56'  W.,  230  fathoms. 

440.  Capt.  B.  Morrison  and  crew,  sch.  Laura  I^elson.  A  great 
northern  sea-feather  {Pmnatula  boreaUs)  and  a  lamprey  eel  {Petromyzon) ; 
from  lat.  44^  5' N.,  long.  63o  SO'  W.,  160  fathoms. 

441.  Capt.  John  A.  MgGormagk,  sch.  Waohusett  A  large  warty 
sea-rose  ( Urticina  nodosa),  cluster  of  barnacles  taken  at  surface,  great 
northern  sea-feather  {Pennatula  borealis),  and  a  specimen  of  warty  bu^- 
coral  {Paramurioea  borealis)-,  from  lat.  43^  IIK  N.,  long  60©  36^  W.,  250 
fathoms. 

442.  Capt  G.  H.  Curtis  and  crew,  sch.  Conductor.  A  war^  sea- 
rose  ( Urticina  nodosa),  lamprey  eel  (Petromyzon),  long-nose  eel  {Synapho- 
hrajichus  pinnatus),  and  pug-nose  eel  (Simenchelys  parasiticus) ;  from 
lat.  430  5'  X.,  long.  6I0  3'  W.,  160  fathoms. 

443.  J.  F.  FowLES,  Gloucester,  engineer  of  steamer  Geo.  H.  Brad- 
ley. A  hydroid  and  a  young  hake  {Phyeis)  taken  at  the  surface  off  the 
coast  of  Maine ;  a  skull  of  the  dogfish  [SquaXus  aoanthias)  frt)m  Pemaquid 
Beach,  a  star- flsh,  young  codfish  (Oadvs  morrhua),  and  piece  of  con- 
glomerate from  Pemaquid  Bay,  Maine;  a '^parakeet"  from  Great  £gg 
Bock,  Maine;  and  a  specimen  of  SquiUa  caught  off  Kearit  Light,  in 
Providence  River,  June  2, 1879,  8  &thoms. 

444.  Capt.  Jos.  TUPPER,  sch.  Madawaska  Maid.  A  large  pipe-fish 
(Syngnathm),  and  a  shell  {Bucdnum^  sp.);  from  Townsend  Harbor, 
Maine. 

445.  Capt.  Randal  Pinkham,  sch.  Henry  L.  Phillips.  A  fresh  cod- 
fish (Oadtis  morrhtia),  gray  and  yellow  mottled;  caught  on  the  eastern 
part  of  George's  Bank. 

446.  Capt.  Edward  Trevoy,  sch.  Procter  Brothers.  Specimens  of 
bnsh-coral  (Acanella  Normani),  large  scaly  stemmed  barnacles  {tkal- 
pellum),  skates'  eggs,  pug-nose  eel  {Simenchelys  parasiticus),  long-nose 
eel  {Synaphobranchm  pinnatus),  lancet  mouth  (Alepidosaurus  ferox)^  and 
"albicore"  (Orcynus  thynnus^) ;  from  lat  42^  33'  N.,  long.  64o  20^  W.,  300 
fathoms ;  also  a  barn  swallow  which  came  aboard  the  vessel  at  the  same 
locality. 

447.  Mr.  Charles  Rugklet,  sch.  H.  A.  Duncan.  Specimens  of 
flesh-colored  soft  coral  {Aleyonium  cameum),  sea-cauliflower  {Aleyonium 
multiflorum),  jointed  bush-coral  {Acanella  Normani),  large  flowered 
sponge  GOTol  {Anthomastus  grandiflorus),  parasites  {^ga  psora),  branch- 
ing sponges,  sea-fe:ithers  {Balticina  Finmarchica,  Pennatula  borealis^  and 
Pennatula  aculeata),  rare  shells  {Bucdnum  cyaneum),  two  rare  species  of 
star-fish,  long-rayed  velvet-star  {Archaster  Andromeda)y  longspined 
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velvet-star  {Arehaster  t€nuispina)j  Lamarck's  basket-fish  {Astrophyion 
Lamarckii),  great  dub-sponge  (Cladorhiza  grandi8)j  eggs  of  black  dog- 
fisby  and  spiral  egg  cases;  from  the  sooth-central  part  of  Western  Bank. 
Also  a  bunch  of  rockweed  covered  with  barnacles  from  the  same  place, 
and  a  potato  dropped  overboard  one  day  and  found  in  a  halibut's 
stomach  the  next. 

448.  Gapt  Geo.  A.  Johnson  and  crew,  sch.  Augusta  H.  Johnson.  A 
rare  species  of  crab,  bl€M)k  dog-fish  {Centroaoymnm  ecdlolepis),  Greenland 
dog'^h  {C€ntro8cylUumFabnm)yleiUcet'moixth(Alej^o8aurus/^^ 
msBra  {Chimesra  plumbea),  mackerel  shark  (Lamna  comub^ica)^  skate 
{Baia  granulatat)^  long-nose  eel  (Synaphobranchm  pinnntusf)^  pug-nose 
eels  {Simenchelys parasiticus),  and  a  lamprey  {Petramyzon)^  from  lat.  42<^ 
3V  N.,  long.  620  55'  W.,  200  fathoms. 

449.  Capt.  Knud  Mabkuson  and  crew,  sch.  Notice.  A  fine  speci- 
men of  the  lancet-month  (Al^ldosaurus  ferox),  from  about  the  same 
locality  as  the  preceding. 

450.  Geobgb  Sawyer,  East  Gloucester.  A  pipe-fish  (Syngnathtts), 
caught  at  Wonson's  wharf,  Gloucester. 

451.  Capt.  John  McInniss  and  crew,  sch.  M.  H.  Perkins.  A  fine 
specimen  of  the  lancet-mouth  (Alepidosaurus  ferox)]  from  lat.  43^  &  K., 
long.  6lo  18'  W.,  200  fathoms. 

452.  Geo.  W.  Scott,  sch.  Ocean  King.  Numerous  specimens  of  La- 
marck's basket-fish  {AstrophyUm  LamarckU),  common  star-fish  (Asterias 
vulgaris),  star-fishes  {Crossaster  papposus^  Astrophytan  eucnemis),  Sars's 
BeT^ntrBtOirs  (Ophioglypha  Sarsii),  black  clams  (Olycimeris siliqua), holo- 
thurian,  sponge,  internal  parasites  of  codfish  and  a  sand  dab  (Eippoglos- 
soides  platessoides);  fi*om  Sable  Island  Bank,  9  miles  northeast  of  the 
northeast  light  of  Sable  Island,  60  fathoms. 

453.  Geo.  W.  Scott,  sch.  Ocean  King.  Basket  star-fish  (AstrophyUm), 
rosy,  many-rayed  star  (Crossaster  pappo8Us)j.MngQdatAT'fiaii  (Asterias 
stellianura),  green  sea-eggs  (Strongylooentrotus  Drobowhiensis),  flesh- 
colored  soft  coral  (Alcyoniwm  oarneiim),  red  spider-crabs  (Hya^  coarcta- 
ttis,  Eyas  araneus),  ascidians,  Iceland  scallops  (Peoten  Islandicus),  Green- 
land round  clam  ( /Se?Tipe«  6ya?7iZandica) ,  and  other  moUus  k  s,  worms  ( Ap/^^'o- 
dita,  &c.),  rock  perforated  by  boring  shells  and  with  bryozoans  attached, 
stone  barnacle  (Balanus  crenattis),  algse  taken  from  a  cod  stomach,  com- 
mon flat-fish  (Pleuronectes  americanus),  ojid  a  "  lant '^  ( Awmo^e*  du- 
biusf)}  from  the  Grand  Banks,  Virgin  Bock  bearing  N.  E.  by  !N.  30  miles,  40 
fathoms,  June  25  and  26, 1879;  also  a  sculpin  (Cottus  scorpius  subspecies 
gronlandicus),  a  rare  blenny  (Oymnelis  viridis),  male  and  female  capelin 
(MallottLS  villosus)  and  their  spawn,  and  some  brook  trout  (SalveUnus  fon- 
tinalis)',  from  Miqnelon  Island;  also  Miale  capelin  frx)m  Cape  Breton, 
N.  8. 

454.  Capt.  Joseph  W.  Collins,  sch.  Marion.  A  large  specimen  of 
the  gold-banded  bush-coral  (Keratoisis  ornata) ;  from  lat.  44^  14'  N.,  long. 
58^  3'  W.,  300  fathoms. 
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455.  John  J.  Ryan,  Gloucester.  (Brought  in  by  sch.  Madiime  Roland.) 
A  rock  with  large  green  barnacles  {Balanus  ffamcri)  and  sponge  at- 
tached, and  an  Iceland  scallop  (Pecten  Islafidicus);  from  Oeorge^a  Bank. 

456.  Capt.  John  Kavanagh  and  crew,  sch.  AUVed  Walen.  A  large 
bowlder,  with  barnacles  attached,  fh>m  George's  Bank,  40  &thoin& 

457.  Capt.  Thomas  Olsen,  sch.  EpesTarr.  Specimens  of  jointed  bush- 
coral  (Aeanella  N'ormani)^  a  large  shrimp,  slime-eel  or  hag  {Myxine  gluti- 
ii08a)y  and  long-nose  eel  (Synaphobranchus  pinnatus) ;  from  lat.43o  lO'  !N^ 
long,  eio  10'  W.,  260  fathoms. 

458.  Capt.  Wm.  McDonald  and  crew,  sch.  N.  H.  Phillips.  Specimens 
of  jointed  bush-coral  {Aeanella  Normani)^  sea-feathers  {BalHcina  Tim- 
marchicaj  Pennatula  bor€ali8)j  a  branch  of  the  gold-banded  bosh-coral 
(Eeratoisis  ornata)^  Alcyonium^  great  club-sponge  {Cladorhiza  grandis), 
great  spiny  spider-crab  (tdthodes  maia)j  gastropod  eggs,  eggs  of  unknown 
skate,  and  a  long-nose  eel  (Synapkobranchus pinnatus) ;  from  Banqnereau, 
300  fathoms. 

459.  Capt.  Michael  Wells  and  crew,  sch.  Water  Spirit.  A  pnrple, 
many  rayed  starUsh  {Solaster  endeoa),  perforated  rock,  needle  fish  {As- 
pidophoroides  fnonopierygiu8)j  and  many  specimens  of  the  black  rudder- 
fish  (PaUnuriehthysperciformis)}  from  Western  Bank,  lat  42^  27'  N., 
long.  CIO  w.,  30  to  45  fathoms.  The  rudder-fish  were  caught  with  her- 
ring bait. 

460.  Capt  Wm.  Hbbrice,  sch.  Angusta  Herrick.  Specimens  of  young 
hake  {Phyci9)  and  dollar-fish  {Poronotus  trioMtnthua) ;  taken  off  Xaasett, 
June  13, 1879. 

461.  Capt.  John  (Jourvillb  and  crew,  sch.  Bebecca  Bartlett^  A 
brittle  star  {Ophioglypha)y  starfish  (Hippasteria  phrygiana),  lamp-shella 
(Terebratulina  septmtrumalis)^  AporrhaiSj  Comatula,  and  a  Norway  had- 
dock (Sebastea) ;  flrom  the  eastern  part  of  Le  Have  Bank,  50  fathoma. 

402.  Capt.  John  F.  Cbitchbtt  and  crew,  sch.  Commonwealth.  A 
dollar-fish  {Poronottis  triacanthus)  and  lumi>-fi8h  (Cydopterm  lumpu$)^ 
caught  about  15  miles  off  Matinicus  Bock.  Maine. 

463.  Silas  Jewett,  sch.  Annie  £.  Lane.  A  perforated  rock  and  a 
substance  resembling  cannel  coal,  the  latter  having  been  taken  from  a 
codfish  stomach ;  firom  northeastern  part  of  Middle  Ground,  28  fathoms. 

464.  Samuel  Knowles,  Gloucester.  The  head  of  an  82-pound  cod- 
fish {Oadu8  nwrrhua). 

465.  Capt.  Thos.  B.  Whakff,  sch.  Willie  Jewell,  Provincetown.  Fine 
specimens  of  gastropod  eggs. 

466.  Capt.  JA3CES  MoBBiSEY  and  crew,  sch.  Plymouth  Bock.  A  lai^ 
marine  worm,  gastropod  eggs,  young  hake  ( Phycis)^  rock  eel  {MHrwnoidfa)^ 
capelin  (Mallotus  TilloiU8)y  and  sand  launce  (AmmodyUfs) ;  from  the  Grand 
Banks,  45  to  50  fathoms. 

467.  Capt.  John  Q.  Getchell  and  crew,  sch.  Otis  P.  Lord.  Specimens 
of  star- fish  {Grossaster  papposm^  Asterias  vulgaris^  &c.),  Iceland  round 
clams  {Cyprina  Islandica),  holothurians,  shiimps,  crabs,  barnacles,  ^ga 
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psaruj  brittle  stars,  hydroids,  flsli  eggs,  young  red-fisb  {Sebastes)^  rock-eel 
(Murcenoid€s)j  and  a  mailed  sculpin  (Tt%^2>«  Pingelii);  from  George's 
Bank,  40  to  50  fathoms, 

468.  Everett  P.  Wonson,  East  Gloucester.  A  live  striped  or  garter 
snake  {Eutcenia  tirtalis),  caught  in  East  Gloucester. 

469.  Capt.  Jajces  Nickerson  and  crew,  sch.  Bellerophon.  A  flue 
specimen  of  the  great  northern  sea-feather  {Pennatula  borealis)]  from 
Banquereau,  250  fathoms. 

470.  Capt  Frank  Wheeler  and  crew,  sch.  Orient.  Perfect  specimen 
of  the  Gorgonian  coral,  Acanihogorgia  armatay  and  a  brittle  star ;  from 
Banquereau,  250  fathoms. 

471.  Charles  D.  Cook,  Provincetown.  A  specimen  of  fossiliferous 
limestone  from  the  Grand  Banks,  taken  February,  1876. 

472.  Capt'  Melvin  Gilpatrick  and  crew,  sch.  Polar  Wave.  A 
specimen  of  jointed  bush-coral  {Acanella  Normani)^  large  flowered  sponge 
coral  {Anthommtus  grandiflorua)^  a  compound  actinian,  fine  specimens  of 
sea-feathers  (Pennatula  IxyreiUis  and  Balticina  Finmarchica)  with  sea-ane- 
mones attached,  a  finned  devil-fish  (Stauroteuthia  9yrtensU)y  a  species  of 
Scopelusj  a  sucker  or  lamprey  (Petromyzon)^  and  a  long-nose  eel  {^na- 
phobranokus  pinnatus) ;  from  lat  43©  54'  N.,  long.  58^  44'  W,,  250  fathoms. 

473.  Capt.  William  Davis,  sch.  Shooting  Star,  Rockport.  A  sword- 
'  fish  sucker  (Remoropsis  brachyptera) ;  taken  from  the  gill-cover  of  a  sword- 
fish,  near  the  Isles  of  Shoals,  Gulf  of  Maine. 

474.  George  William  Hoy,  sch.  Mary  F.  Chisholm,  Capt.  Daniel 
McKinnon.  A  fine  specimen  of  the  tree-coral  {Paragargia  arborea)^  4  feet 
6  inches  high,  2  feet  6  inches  broad,  and  several  of  Lamarck's  basket- 
fish  (Aatrophyton  Lamarckii)'^  from  lat  43^  54'  N.,  long.  58^  40'  W.,  250 
fathoms. 

475.  Capt.  D.  E.  Collins  and  crew,  sch.  Gussie  Blaisdell.  A  speci- 
men of  branching  sea-corn  (eggs  of  Biwcinum  undatum)  19  inches  high, 
Earll's  many-rayed  star-fish  (Solaster  EarlUi)^  green  sea-eggs  {Strongylo- 
centrotus  Dr'6b(vch%eTms\  ascidian  with  bryozoans  attached,  rock  with 
stone  barnacles  [Balanus crenatus),  bryozoans,  stemmed  sea-peaches  (Boh 
tenia  Bolteni)^  and  Molgula  retortiformis  attached ;  barnacles,  large  mass 
of  sponge,  hydroids  ( Lafoea).  The  sea-corn  came  from  lat.  46°  40'  IN".,  long. 
50^  W.  5  the  sponge  from  lat.  45^  12'  N.,  long.  51©  20'  W.,  40  to  50  fathoms. 

476.  Capt  George  Olsen  and  crew,  sch.  Willie  M.  Stevens.  Two  spe- 
cimens of  the  great  northern  sea-feather  (Pennatula  borealis)  several  of 
Lamarck's  basket-fish  (Astrophyton  Lamarckii)  warty  sea-rose  ( Urlicina 
nodo8a)j  large  flowered  bush-coral  (Anthothela  grandiflora\  Earll's  many- 
rayed  star-fish  (Solaster  Earllii)^  Comatula^  several  small  brittle  star-fish, 
piece  of  scaly  worm,  tube  of  unknown  worm,  whelk,  large  shells  (Neptunea 
despecta)j  clear  scallop  (Pecien  ritrev8)j  pug-nosed  eel  (Simenchelys  para- 
itittetts),  long-nosed  eel  (Synaphobranchns  pinnattta)^  a  lainprey  (Petromy- 
zon)^  small  fish  (Scopelus)  from  the  stomach  of  a  halibut,  a  cat-fish  (Anar- 
rhichas  latifrons),  a  female  chimsera  (Chimwra  plumbea)  with  eggs,  and 
also  a  male  chimsera^  and  spiral  egg-cases ;  from  Banquereau,  250  fathoms. 
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.477.  Capt.  Brigos  Gilpatrick  and  crew,  sch.  Herbert  M.  Bogers, 
Two  species  of  sea-feathers  {Pennatula  borealis  and  Balticina  Fmrnar- 
chica)j  starfish,  and  a  )ong-nose  eel  {Synaphobranchius  pinnatu^) ;  from 
Banquereau,  250  fathoms. 

478.  Capt.  Nathaniel  Greenleaf  and  erew,  sch.  Grace  L.  Fears. 
Specimens  of  Lamarck's  basket-fish  {A8tr(^hifton  LamarcJUi)j  Fmmark 
sea-feather  (BaltMna  Finfnarchica)^  fragment  of  tree  coral  {Paragorffia 
arborea)j  a  piece  of  felt  sponge,  a  perforated  rock,  and  a  Norway  haddock 
{Sebastes  marinus);  from  Banqnereau,  200  fathoms. 

479.  William  Lurvby,  Gloucester.  Specimen  of  eggs  of  Buednum 
undatum. 

480.  ViNAL  McCaleb,  East  Gloucester.  A  young  blue-fish  {Poma- 
tomtis  saliatrix)  ]  caught  with  a  mackerel  hook  in  Gloucester  Harbor,  Sep- 
tember 16,  1879. 

481.  Captain  CuRZON,  sch.  Mist.  Vertebra  of  a  whale,  from  lat.  47o 
20'  N.,  long.  60O  W.,  48  fathoms. 

482»  Capt.  John  McKinnon  and  crew,  sch.  Rutherford  B.  Hayes.  A 
fringed  star-fish  {Asterias  steUionura),  specimens  of  small  velvet  star-fi^ 
(Ctenodiseus  crispatus),  brittle  sea-egg  (Schizaster  fragUis),  piece  of  scaly 
worm,  isopod  crustaceans  {Idotea)^  several  large  shrimps  {Pandalus  bore^ 
alh)y  stone  bnmacles  {Balanus  parcatu8)j  lamp-shells  {TerebratuUna  sep- 
tentrionaUs)^  lump-fish  (Cyolopterus  lufnpu8)j  a  young  Norway  haddo^ 
{Sehastes  marinn^)-,  from  lat.  43^  44'  N.,  long.  G3P  54'  W.,  91  fatiioms. 

483.  Capt.  S.  W.  Smith  and  crew,  sch.  S.  R.  Lane.  Si>ecimens  of 
the  Finmark  sea-feather  {BalUcina  Finmarchica)^  rufSed  sea-rose  {AeU- 
nernus  nobilU)^  spiny  bush-coral  (Acanthogorgia  armata)^  with  eggs  of  un- 
known fish  attached,  lamp-shells  {Ter^ratulina  s^tentrionalis),  skate 
egg,  chimsera  (Chimwra  plumbea)^  slime-eel  (Myxine  glutinom\  and  two 
specimens  of  the  sucker  or  lamper  (PetrouMfzon) ;  from  lat.  43^  32'  N.,  long. 
60O  21'  W.,  250  fathoms. 

484.  Capt.  Samuel  Peeples  and  crew,  sch.  Addison  Center.  A  great 
northern  sea-feather  {Penviatula  borealis)^  jointed  bush-coral  {AcaneUa 
Norman%)j  deep-sea  anemone  ( Urticina  nodosa)^  large  whelk  with  sea- 
anemones  attached,  great  felt-sponge  {Phdkellia)^  two  long-nosed  eeU 
{Synaphobranchus  pinnatustj^  two  pug-nosed  eels  {Simenchelys  parasiti- 
cus)-, from  lat.  43^  42'  N.,  long.  59^  10'  W.,  300  fathoms. 

485.  Capt.  Charles  Anderson  and  crew,  sch.  Alice  G.  Wonson, 
Specimens  of  star-fish,  large  shrimps  (Pandalus  borealis),  great  bush- 
corals  (Primnoa  reseda),  some  with  barnacles  and  other  animals  attached, 
and  two  specimens  of  the  rudder-fish  {Palinurichthys  perciformis);  from 
lat.  420  6'  N.,  long.  63©  15'  W.,  200  fathoms. 

486.  Capt.  John  McInniss  and  crew,  sch.  M.  H.  Perkins.  Specimens 
of  sea-feathers  ( Pennatula  borealis  and  Baltidna  Finmarchica),  with  warty 
sea-rose  {Urti<nna  nodosa)  attached,  dog-fish  eggs,  and  a  piece  of  rock 
from  300  fathoms;  from  lat.  43^  46'  N.,  long.  63©  15'  W.,  200  fathoms. 

487.  Capt.TETER  Hamlin  and  crew,  sch.  Andrew  Leigh  ton.    A  speci- 
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men  of  tlie  lamprey  eel  (Petromyzon)',  from  the  eastern  part  of  Banque- 
rean,  150  fathoms. 

488.  Capt.  James  McDonald  and  crew,  sch.  Magic.  Specimens  of 
jointed  bush-coral  {Acanella  Nonnani)^  fragment  of  rock  with  flesh- 
colored  soft  coral  {Alcyonium  cameum)  and  S)>onges  attached,  deep-sea 
cup-coral  {Flahellum  Ooodei),  and  cup-sponge  (PAoA^Wtaf);  from  the  edge 
of  the  Grand  Banks,  250  fathoms. 

489.  William  A.  Peeples,  sch.  Addison  Center,  Capt.  Samuel 
Peeples.  Specimens  of  the  gold-banded  bush-coral  (Keratoisis  ornata)y 
jointed  bush-coral  {AcaTiella  Normani)^  with  Terebratulina  septentrionalis 
attached,  and  a  fragment  of  great  felt-sponge  {Phakellia  ventilabmm)\ 
from  lat.  430  42',  long.  59o  8'  W.,  300  fathoms. 

490.  Capt.  David  Campbell  and  crew,  sch.  Admiral.  A  fine  speci- 
men of  warty  bush-coral  (Paramuricea  borealis),  Finmark  sea-feather 
{BaUicinu  Finmarchica)  with  sea-anemone  attached,  flesh-colored  soft 
coral  {Alcyonium  darneum)y  tube  of  an  unknown  worm,  a  species  of 
ScopeluSy  an  unidentified  fish  from  the  stomach  of  a  halibut,  hag  or 
slime-fish  (Myxine  glutinoaa)^  a  lamprey  eel  {Petromyzon)^  a  long-nosed 
eel  {Synaphobranchus  pinnatfis)^  and  a  cat-fish  {Anarrhichas  minor)  4  feet 
long;  from  eastern  part  of  Banquereau,  200  fathoms. 

491.  Capt.  N.  McPheb  and  crew,  sch.  Carl  Schurz.  A  Finmark  sea- 
feather  (Balticina  Finmarehica)^  warty  sea-anemone  {Urticina)^  jointed 
bush-coral  {Acanella  Normani)^  large  flowered  sponge-coral  {AntlMmas- 
tm  grandifloma),  with  sea-anemone  attached,  Lamarck's  basket-fish 
{Astrophyton  LamarcMi)j  and  a  great  scarlet  cushion-star  {Eippasteria 
phrygiana)}  from  the  western  part  of  Banquereau,  200  fathoms* 

492.  Capt.  Philip  Merchant  and  crew,  sch.  Marion.  Specimens  of 
sea-feathers  {Pennatula  horealis  and  Balfwina  Finmarchica)^  star-fishes 
{Solaster  Farlliiy  Solaster  endeea,  AsteriaSj  Hippasteria  phrygiana)^  stones- 
with  sea-anemones,  sea-cauliflower  {AU^onium  mult\/lorum)  and  sponges 
attached,  a  branching  sponge,  small  squid,  eggs  of  skates  and  of  unknown 
fish  adhering  to  a  warty  bush-coral  {Paramuricea  borealia)^  a  Baird's 
grenadier  {Macrunis  Bairdii)  taken  from  the  stomach  of  a  halibut,  two 
pug-nosed  eels  (Simenchelys  para^sitieus),  three  long-nosed  eels  {Synapho- 
branchus  pinnatus)^  two  specimens  of  blue  hake  {Haloporphyrus  viola)^ 
a  male  chimaera  {Ohimwra plumbea),  and  a  skate  {Raia);  from  near  Ban- 
quereau, lat.  440  2'  K,  long.  59^  W.,  325  fethoms. 

493.  Capt.  Philip  Merchant,  sch.  Marion.  Branch  of  bush-coral 
(Paramuricea  borealis)'^  from  lat.  44<5  2'  K,  long.  59^  W.,  300  fathoms. 

494.  John  J.  Kyan,  Gloucester.  A  specimen  of  perforated  rock;  from 
George's  Bank. 

495.  John  Shean,  sch.  Ida  May.  Specimens  of  male  and  female  sea 
herring  ( Clupea  harengus) ;  caught  off  Norman's  Woe,  Gloucester  Harbor, 
September  24, 1879. 

496.  Capt.  Geo.  H.  Martin  and  crew,  sch.  Northern  Eagle.  A  speci- 
men of  the  pilot-fish  {Seriola  zonaia)^  with  a  lump-fish  {Cyclopterua  lum- 
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2)U8)  and  another,  andetermined  species  in  its  moutli;  caught  with  a 
dip  net  in  Newport  Harbor,  R.  I.,  September  5, 1879. 

497.  Capt.  Knud  Markuson  antl  crew,  sch.  Notice.  Specimens  of 
the  great  northern  sea-feather  {Pennatula  borealis)^  large  flowi^red  sea- 
feather  ( Virgularia  grandiftora)^  flesh-colored  soft  coral  {Alcyoniwm  ear- 
neum)^  sea-canliflower  {Aleyonium  mvltiflorHm)^  with  Lamarck^s  basket- 
fish  (Astropkyton  Lamarckii)  attached ;  a  rock  with  Alcyoniumj  sponges, 
and  Terebratulina  septentrionalis  attached;  and  a  fine  8i)ecimen  of  grena- 
dier (Maerurua  Fabricii) ;  from lat.  UOS'  N.,long.58o  2&  W., 250 fathoms. 

498.  Charles  Martin,  East  Gloucester.  A  specimen  of  rock-eel 
{Murwnoides  guneUtis)'^  caught  at  East  Gloucester,  September  25, 1879. 

499.  Capt.  Edward  Trevoy  and  crew,  sch.  Procter  Brothers.  Stone 
barnacles  ( Balaniisporcattu)^  large  scaly -stemmed  barnacles  ( Scalpellum ), 
a  ruffled  sea-rose  {Actinernus  nobilui),  and  a  horse  mackerel  or  albicore 
{Orcynm  thynnus),  weighing  400  pounds;  from  lat.  44^  3'  N.,  long.  58^ 
26'  W.,  250  fathoms. 

500.  Capt.  George  H.  Corliss  and  crew,  sch.  Conductor.  Speci- 
mens of  bush-coral  {Aeantkogorgia  armata),  small  sea-pens  {Pennatula)^ 
stemmed  barnacles  (Canchodernia)^  and  PeneUa;  from  lat.  44^  3'  N., 
long.  580  26'  W.,  250  fathoms. 

501.  Capt.  D.  C.  Murphy  and  crew,  sch.  Alice  M.  Williams.  Speci- 
mens of  jointed  bush-coral  (Acanella  Normani)  with  a  ruffled  sea-rose 
{Actinernus  nobilis)  and  serpent-star  {Ophiacantha)  attached;  gold- 
banded  bush-coral  {KeraUmis  omata)  with  sea-corn,  ophiuran,  clear 
scallop  (Pecten  vitrem),  and  lamp-shells  (Terebratulina  septentrumalis) 
attached;  great  northern  sea-feather  {Pennatula  borealis)^  sea-anemone, 
scaly  worm  {Eunoa  spinu^a)^  sabelloid  worm,  Baird's  devil-fish  {Octo- 
pus Bairdii)^  shark's  e^ggy  and  a  pug-nosed  eel  {Simenckelys  parasiHcmsyj 
from  lat.  43°  14'  1^.,  long.  61°  V  W.,  250  fathoms. 

502.  Capt.  George  A.  Johnson  and  crew,  sch.  Augusta  H.  Johnson. 
Seven  specimens  of  the  grenadier  {Ma^crurv^  Fabricii)^  Baird's  grenadier 
{Macrurus  Bairdii)^  and  a  bill-fish  or  skip  jack  {Seombresoox  saurus); 
from  lat.  440  3'  N.,  long.  58o  26'  W.,  250  fathoms. 

603.  Jos.  E.  HoLBROOK  and  crew,  sch.  Jennie  P.  Phillips,  of  Swamp- 
scott.  A  cramp-fish  or  torpedo  {Torpedo  occidentalis)j  weighing  250 
pounds;  caught  10  miles  south  of  Gloucester  Harbor,  September  26, 1879. 

504.  J.  B.  Goldsmith,  Eockport  Specimens  of  fungus  {Phdlius  im- 
pudicus) ;  from  Rockport. 

505.  Capt.  William  McDonald  and  crew,  sch.  N.  H.  Phillips,  A 
fine  8i)ecimen  of  great  bush-coral  {Primnoa  reseda)^  with  basket  starfish 
attached;  a  nipple-sponge  {PolymaMa\  warty  sea-rose  ( Urticina  nodosa), 
scaly  worm,  grenadier  {Maerurus  Fabrioii)j  and  a  rare  fish  {Lyeodes 
Vah1ii)j  the  third  specimen  taken  on  the  United  States  coast;  from  lat. 
44^  32'  X.,  long.  59©  W.,  225  fathoms. 

506.  Capt.  Thomas  Olsen  and  crew,  sch.  Epes.  Tarr.  A  pug-nosed 
eel  {Slmenchelys  para»Uicus)y  from  lat.  43^  48'  N.,  long.  59^  W.,  300  fath- 
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oms;  and  a  Inmp-flsh  {Cyclopterus  lumpus\  fropi  Liverpool  Harbor,  Nova 
Scotia. 

607.  Capt.  Oilman  Gilpatbick,  sch.  Seth  Stockbridge.  Stones 
with  sponges,  bryozoa  (TubuUporia  9mplexf^  PbreUarosdcea)^  and  corals 
attached,  and  a  red  spider-crab  {HyM  ooarctatus) ;  firom  Banquereau,  250 
fathoms. 

508.  Thomas  MoEinnon,  Gloucester.  A  spotted  sand  flounder 
{LopkcpseUa  ma4mlata). 

509.  Capt.  John  Q.  Gbtchell  and  crew,  sch.  Otis  P.  Lord.  Speci 
mens  of  rock-crabs  {Ckincer  irrora^K«),  halibut,  parasites  {^ga  psora) 
hydroids  {Sertularella  polyzanias  var.  rohusta),  shells  (Saxioava  rugom. 
Modiola  modioluSy  Anamia  amleata)^  nipple  sponge  {PolymasUa)^  sea-cu- 
cumber  {Thyomdium  elongaium)^  stone  barnacles  {Balamis  porcatus) 
large  green  barnacle  {BcUanus  Hameri),  great  scallop  {Pecten  tenuicos 
tatus)j  stemmed  sea-peach  {Boltenia  BoUeni)^  bryozoa  (Caber ea  Ellmi) 
and  a  young  striped  sea-robin,  {Brionotus  evoXans))  from  the  eastern  part 
of  G^orge^s  Bank,  50  fa^thoms. 

510.  Capt.  John  McKinnon  and  crew,  sch.  Eutherford  B.  Hayes.  A 
hook  with  petrified  bait,  large  shrimp,  crab  {Cancer)^  unidentified  fish 
from  the  stomach  of  a  cod,  slime-fish  {Myxine  glutinosa)^  eel  {Zoarc€8\ 
and  silver  hake  or  whiting  {Merlncius  hilinearis) ;  fh)m  \at.  42/^  58  K, 
long.  690  W  W.,  46  fathoms. 

511.  Samuel  G.  Wonson,  sch.  John  S.  McQuin.  Samples  of  the  food 
of  mackerel  {8c(mber  sconibrus) ;  taken  during  the  summer  months  oft 
the  coasts  of  Maine  and  Massachusetts. 

512.  Gapt.  Mich  ABL  Wells,  sch.  Water  Spirit.  A  great  spiny  spider- 
crab  {LitJiodes  maia),  from  15  miles  southeast  of  Seguin,  Me. 

513.  Capt.  Bbiggs  Gilpatmck  and  crew,  sch.  Herbert  M.  Eogers. 
EarlFs  many-rayed  star-fish  {Solaster  JEJarlUi)^  lamprey  (Petramyzim)^  a 
pug-nosed  eel  {Simenchleys  parasiticus)^  rudder-fish  {Palinurichthys  per- 
cifannis)y  lancet-mouth  {Al^dosaurus  ferox)^  and  twenty-five  young 
dogfish  (Centroscymnus  ccelolepis),  each  6  inches  long,  and  taken  from 
thfe  parent;  from  lat.  42°  46'  K.,  long.  63^  18'  W.,  200  fathoms. 

514.  Capt.  Samuel  Pbeples  and  crew,  sch.  Addison  Center.  A 
twin-gilled  eel  (8y7iaphobra7t>chuspinnattis) ;  from  lat.  42^  41'  K.  long.  62P 
58'  W.,  150  fathoms. 

515.  Lewis  McDonald,  North  Haven,  Me.  A  large  perforated 
rock  covered  with  crustaceans  and  hydroids;  found  by  the  sch.  Nevada, 
Capt.  B.  L.  Tracey,  in  North  Bay,  17  fathoms. 

516.  Geo.  W.  Scott,  sch.  Mary  Story.  Specimen  of  stone  barnacles 
{Balanus  porcatus),  large  green  barnacle  {Balamis  Hameri),  scallops 
(Pecten  vitreus  and  Pecten  tenuicostatus),  horse  mussel  [Modiola  modioli), 
bank  clam  {Cyrtoduria  siliqua),  Anomia  aculeata,  cockles,  gastropod 
eggs,  crabs  (Hyas  and  Cancer),  hermit  crabs,  parasites  {JSga  psora), 
nipple  sponge  {PolyTnasiia),  coral,  star-fish  {AsterioA),  variegated  ser- 
pent-stars (Ophiopholis  aculeata),  hydroids  {Sertulareilm  tricttspidata,  Ser- 
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tuUria  ajrgeniea)^  bryozoa  {T\^mlipora  sm^lexf  Bugtda  Mwrra/gana^  Dii- 
copora  ventricosay  Alcyonidium  rubrum)^  scaly  worm,  sand  eel  {Ammodyta 
americanus)^  doUar-flsh  (Argyreioms  vomer),  Norway  haddock  {8eb(uie» 
marinu8)j  and  two  fine  specimens  of  albicore,  or  horse  mackerel  {OrapMi 
thynnus) ;  from  lat  41^  58'  N.,  long,  abont  66^  SCK  W.,  45  fathoms.  Also 
several  blue  crabs  (CalliTiectes  hastatus)^  spotted  sand  floonders  {Lapkof- 
setta  maculata),  and  American  sole  {Achirus  lineatu8)y  from  Providence 
Elver,  B.  I.;  and  a  small  bluefish  {JPamatamus  saltatrix) j  from  YiaejBid 
Sound. 

517.  Ghables  Buckley,  sch.  Electric  Flash.  Specimens  of  amphi- 
pods,  common  northern  squid  {Ommastrephes  Ulec^osus)^  lump-fish  {Cy- 
clopterus  lumpua)^  dollar-fish  {Argyreiosus  vomer)y  young  hake  (Phyeig)^ 
spotted  flounder  {Lophopsetta  inacuUita)^  stickleback  {GfoHerosteus  acu- 
leatu8)y  a  small  fish  (PhyciSj  sp.),  and  mackerel  stomachs;  from  ofif  Segnin, 
Me.,  about  50  fathoms. 

518.  Oapt.  John  Gourville  and  crew,  sch.  Bebecca  Bartlett.  Stone 
barnacles  {Balanus  porcattu),  and  a  c&tr^sh^Anarrhichas  lupug);  from 
lat.  420  1(K  N.,  long.  66o  SC  W.,  50  fathoms. 

519.  Gapt.  Nathaniel  Obeenleaf  and  crew,  sch.  Grace  L.  Fears. 
Sx>ecimens  of  bush-corals  (Aoanella  Normani  and  Acanthogargia  amuUa)j 
tree-coral  {Paragorgia  arborea)j  large  flowered  sponge-coral  (AnihofnaMus 
grandiflorus),  red  sea-rose  {UrUcina  crassicaimis)^  lamp-shells  {Terrebm- 
ttdina  septentrionalis),  amphipods,  hydroids,  variegated  serpent-starB 
{Ophiopholis  aouleata)^  Lamarck's  basket-fish  (Astrophytan  Lamarekit), 
scallops  {Pecten  vitreus)^  scaly  worm,  twin-gilled  eel  (Synaphohranckus 
pinnatu8)j  and  a  pug-nosed  eel  {Simenchtlys  parawUcus)]  from  lat.  43P 
48'  N.,  long.  590  W.,  250  fathoms. 

520.  Frank  Williams,  through  Procter  Brothers,  Gloucester.  Sped- 
men  of  bill-fish  {Soombresox  saurus)'^  caught  in  Squam  Biver,  October 
15,1879. 

521.  Edwabd  F.  Hott,  Gloucester.  A  specimen  of  pipe-fish  {Syngna- 
tkui). 

522.  Oapt.  Oscar  W.  Alden  and  crew,  sch.  Andrew  Leighton.  'A 
rock  with  crustaceans  attached,  and  a  ruffled  sea-rose  (ActinemusnobilU) ; 
from  lat.  430  30'  N.,  long.  59^  42'  W.,  325  fathoms. 

523.  Gapt.  8.  W.  Smith  and  crew,  sch.  S.  B.  Lane.  A  sea-feather 
{BaUidna  FinmarcMca)^  sea-cauliflower  (Alcyonium  mulUJhmm),  flesh- 
colored  soft  coral  (Alcyonium  cameum)^  Lamarck's  basket-fish  {Astro- 
phyton  Jjamarchii)j  shark's  egg,  si>ecimens  of  lamprey  eels  {Petromyzon)y 
twin-gilled  eel  {SynaphobranchuspinruUtis)^  and  blue  hake  (Haioporpkyrms 
viola);  from  lat.  43o  41'  N.,  lohg.  59^  15'  W.,  200  fothoms- 

524.  David  Sawyer,  sch.  Constitution.  Ovaries  of  a  blue  shafk; 
from  Middle  Bank. 

525.  Oapt  W.  H.  Greenleaf  and  crew,  sch.  Chester  B.  Lawrence. 
Branches  of  tree-coral  (Paragorgia  arborea)^  and  of  the  gold-banded 
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bash-coral  (Keratoisis  omata)*,  firom  the  eastern  part  of  Banquerean, 
250  fathoms. 

526.  Capt  Geo.  Olson  and  crew,  sch.  Willie  M.  Stevens.  Warty 
sea-rose  (Urtidna  nodosa),  Goode's  cup-coral  (Flabellum  Ooodei), 
sponge,  compoand  ascidian  (Amorcecium  glabrum),  variegated  serpent- 
star  (OpAiopfeoZi»  aculeata),  sea- worm,  sabelloid  worm,  rudder-fish  {Palinu- 
richthys  perciformis),  pug-nosed  eel  (Simenchelys  parasiticus),  wolf-fish 
(Anarrhicha^s),  and  leopard-fish  {AnarrMchas  minor)  ]  from  lat.  43°  52/ 
I^r.,  long.  590  y  W.,  200  fathoms. 

627.  Capt.  John  McKinnon  and  crew,  sch.  Rutherford  B.  Hayes. 
A  mackerel  stomach  taken  from  the  stomach  of  a  haddock,  and  two 
small  unidentified  fish  found  swimming  near  the  surface;  in  lat.  42^  53' 
N.,  long.  690  14'  W.,  46  fathoms. 

528.  Capt.  Chas.  Anderson  and  crew,  sch.  Alice  G.  Wonson.  A  fine 
specimen  of  the  great  bush-coral  {Primnoa  reseda),  ascidian  {Pyrosoma)^ 
scaly  worm  {Eunoa  spinulosa),  small  red  star-fish,  velvet-star  {Poramia) 
and  a  tubular,  sponge-like  structure  18  inches  long;  from  lat.  42°  6'  N., 
long.  650  35'  W.,  200  fathoms.  , 

529.  Charles  Wilson,  Gloucester.  Bggsof  unknown  mollusk  5  from 
Providence  Eiver,  Ehode  Island. 

530.  Gapt  John  McInnis  and  crew,  sch.  M.  H.  Perkins.  Great 
northern  sea-feather  {Pennatula  borealis),  Flora's  velvet-star  {Archaster 
Fierce),  fishermen's  devil-fish  (Octopus  piscatorum),  sucker  or  lamprey 
(Petromyzon),  and  a  lancet-mouth  (Al^idosaurus  ferox)yti^mthevresteTn 
part  of  Le  Have  Bank,  120  fathoms. 

531.  X)apt  Charles  Murphy  and  crew,  sch.  Alice  M.  Williams. 
Sea-rose  {Urtidna  nodosa),  polyps.  Variegated  serpent-stars  {Ophiopholis 
aculeata),  scallops  {Pecten  vitreus),  and  a  great  northern  sea-feather 
{Pennatula  borealis)-,  from  the  "  Stone  Fence,''  lat.  44©  27'  K,  long.  57^ 
14' W.,  190  fathoms. 

532.  Capt.  Mbdeo  Bose  and  crew,  sch.  Hiram  Powers.  A  fine  speci- 
men of  STorway  haddock  {Sebastes  marinus)  ]  from  Jeffrey's  Bank,  Gulf 
of  Maine,  45  fathoms. 
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